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You've only won half the battle when your dust collectingé 
snow’. . . The final cost of cleanliness in your plant are 
disposal system. Here are two A-S-H developments tha 


has captured the “‘devil’s 
ds on the efficiency of your 
| give you better housekeeping 


at lower cost: 


Automatic Sequence Head 


A single pushbutton controls the entire dust handling system 
Dust is sequentially removed from the hoppers, and the air 
is loaded with just the right amount of dust for maximum 
efficiency 


Automatic Dust Conditioner 


Designed for plants using trucks or railroad cars for disposal 
this new machine positively prevents accidental escape of 
dust in unloading, and gives an ideal mixture of dust and 
water for handling and transport 


Ask your nearest A-S-H engineer how these pioneering 
developments can help you solve your dust problem. 


THE ALLEN-SHERMAN-HOFF CO. 
Dept. A—259 E. Lancaster Ave., Wynnewood, Pa. 


Offices and Representatives in Principal Cities 
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“he 
; 


Emptying a few gondola cars a day... 
or a few thousand a week? 


LINK-BELT equipment 


Get an unbiased recommendation 
for the right type of railroad 
car unloader for your needs 


It’s easier On . . . thanks to exclusive 
low-frequency vibration. And the Link-Belt Car Shaker 
also has a much lower noise level. Positive action gets 
most hopper bottom cars “broom-clean” in a few min- 
utes. Especially good for damp, sticky materials. Write 
for Book 2345. 


does either job... better 


Be sure you get the right railroad car unloader for 
your particular requirements. Only Link-Belt builds 
both types — the Rotary Dumper for large users 
...the low-frequency Car Shaker for smaller 
operations. 

You'll save time and manpower with either. 
For both are precision-engineered by Link-Belt to 
do a specific job faster .. . more gently . . . at lower 
cost to you. 


Unloads gondolas in 90 seconds 


or less (including return to upright position)! Simple, 
automatic, fool-proof — Link-Belt Rotary Car Dumper 
can be operated by unskilled labor. Takes all types of 
open top cars —any length, width or height . . . up 
to 90-ton capacity. Book 2048-A has complete data. 


CAR SHAKERS and ROTARY DUMPERS 


LINK -BELT COMPANY: Chicago 9, Indianapolis 
6, Philadelphia 40, Atlanta, Houston 1, Min- 


neapolis 5, San Francisco 24, Los Angeles 33, 
Seattle 4, Toronto 8, Springs (South Africa). 
ces in Principal Cities. 12,351 
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Simplicity, long life, easy maintenance 7 


(1D Opposed impellers balance axial thrust. 


Impeller mounting provides leak-proof 
shaft sealing between stages. 


CAPACITIES TO 1000 GPM (3) 
PRESSURES TO 1200 PS! ® distortion. 


P Removable stuffing boxes permit flex- 
TEMPERATURES TO 350-400F ibility in shaft sealing arrangement. 


| © wearing sing 


cart 


You get them all with... 


OPPELLER PUMPS 


Look at the seven outstanding features shown in the __ costs. Suitable materials are available for all water 
cross-section and you'll see why De Laval Boiler Feed —_ conditions. Write today for bulletin giving full 
Pumps stay on the job for years...trim maintenance _ application and specification data. 


Boiler Feed Pumps 


& as 


DE LAVAL STEAM TURBINE COMPANY 
Trenton 2, New Jersey 


OL 145 
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PIPE WELDING in the past quarter century 
has become an indispensable tool. Its de- 
velopment, paralleling advances in metal- 
lurgy and fabrication, makes modern high- 
pressure high-temperature piping practical, 
So it’s fitting that our cover introducing 
the piping article on pp 73-79 emphasizes 
this dramatic phase of installation. 

The photographer (Richard W St. Clair, 
APSA, ARPS) caught the skilled welder 
laying one of many beads involved in the 
24-hr job of meking a main-steam joint at 
the Salem Harbor Station. A de shielded 
metallic are deposits metal like that of the 
alloy pipe. Each bead must be painstak- 
ingly cleaned to insure a good bond for 
the next. Completed joint is stress-relieved 
with watercooled induction-heating coils. 


Next month 

® For some time we've wanted to do a 
comprehensive piece on boiler and 
machinery insurance—what forms are 
available, how to apply them to your 
needs, what you get aside from pure 
4 May roundup answers 
these questions and many more. 


“protection.” 


® Grounds are an essential part of an 
electrical system, but only when they're 
where you want them. For help in lo- 
cating the unwanted kind, see next 
month’s practical article. 


® Power engineers in the pulp and 
paper industry have been doing some 
unusual things and a lot of usual things 
in a high-class way. A survey of design 
trends in this field is sure to give you 
some ideas for application in your own 
plant. 


® Another batch of tested maintenance 
hints is coming up. Watch for them, 
put them to work for you. 


. . and future months 
® We never knew there were so many 
kinds of piston rings until Steve Elonka 
began to prepare a new type of special 
section for Power’s operating and main- 
tenance readers. 

We're all steamed up and we think 
you'll be, too, when you see the prac- 
tical ring manual he’s producing. 
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8-hour job now takes 4 hours 


At a western magnesi duction plant something besid 
has just been reduced. The steam at the end of the 

1% mile long steam line wasn't so hot—and neither was the production record 
of the plant at that location. 


Then 26 old-type steam traps were replaced with Yarway Impulse Traps. 
Now there is only a 15° temperature drop from the boilers 

to the end of the line. Most important, the plant 12 miles from the boilers 
is now able to do work in 4 hours that previously took 8 hours. 


That's trap efficiency ! It’s evidence of the fact that Yarways are 
designed to send the most premium B.T.U.’s at top 
temperatures into your p or product. They get equipment 
hotter, sooner... and keep it hot. 


FREE TRAP SELECTOR Other Yarway features—small size, one moving part, 
ay : easy installation, low maintenance, low cost, stainless steel 
It's important to have the right construction. Nearly 750,000 Yarways have already 
trap in the right place. 
New 20-page selector tells quickly been installed. For your Yarways, see a nearby industrial 
and easily which is the distributor ... 216 stock and sell Yarways. 
right Yarway trap for any application. 


Write for your free copy. YARNALL-WARING COMPANY, 100 Mermaid Ave., Philadelphia 18, Pa. 


the steam trap 
sWoned with more production in mind 
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Power. 


...with Power 
readers... 


Corkine Cover... 


lve heard long low whistles for covers 
with pretty girls on them—-and now I’ve 
heard them for a power-plant cover. That 
painting of Sunbury on the March issue 
ertainly was a corker. 

I'm surprised to find engineering editors 
traveling in “art” circles as you must have 
been to spot that painting. The result was 
one of the best magazine covers I’ve seen, 
so your efforts were worthwhile. 

Cincinnati, Ohio J J MacBrivie 


We don’t usually travel in art circles as 
Reader MacBridie softly impeaches. But 
on the basis of a short whirl at it, we're 
ready for more. 

Editorial Assistant Althea Schaffer comes 
from down Pennsylvania way, heard of the 
PP&L exhibit on a visit home: Her tip, way 
back last fall, sent Executive Editor Lou 
Rowley and Art Editor Charlie Marschalek 
on a quick run down to Bethlehem, where 
the paintings were on display. They liked 
what they saw, came back with several pos- 
sibilities for outstanding color covers. 
You've seen the first—watch for others.—Eb. 


ANOTHER ASPIRIN... 


I'd like to make some suggestions about 
Case No. 7 of the “Could You Cure This 
(Continued on page 210) 
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Hicks, Powell, Rowley and pictures 


PIPE DREAM THAT CAME TRUE aptly describes this month’s lead story 
(p 73). It began about two years ago. Dawson Powell, technical edi- 
tor for Grinnell Company, Inc, wondered if many power men knew 
the “blood, sweat and tears” behind an innocent-looking piece of 
h-p h-t piping. Executive Editor Lou Rowley said, “Why not tell 
them?” And suggested doing it by a photo record of an actual job. 

Powell agreed, picked the Salem Harbor job as guinea pig. In the 
next year he piled up some 4000 miles of sleeper jumps, keeping tabs 
on job progress from ingot to installation. And he had over 100 choice 
pictures telling an exciting story. Then Lou Rowley and Ty Hicks 
pitched in: comparing picture values, planning meaningful sequences, 
editing telling captions. The result is a unique story, the kind that 


makes topnotch technical journalism topnotch fun. 


SMALL PLANTS miss a lot of bets to cut 
costs with modern coal- and ash-han- 
dling equipment. That’s why the article 
on p 86 (first of two) rates so high in 
timely interest. 

Don Given, its author, has just wound 
up his part of extensive research on this 
subject carried out by Fairmont Coal 
Bureau. He swung into fuel engineer- 
ing there after work at Battelle Me- 
morial Institute. 

A BME graduate (Ohio State, 1924), 
Don had just got a foothold in engi- 
neering with Sperry Gyroscope Co when 


D M Given 


the Navy called him to officer duty, which lasted more than two years. 
Now an apartment dweller in New York, he’s had to forego earlier 
hobbies, devotes much of his spare time to church work. 


RAILROADERS are intensely practical 
people and Ray McBrian is no excep- 
tion. On his way up the line with Den- 
ver & Rio Grande Western, Ray has 
learned a lot about motive power. 

Now, as engineer of standards and 
research, he’s known nationally as an 
authority on diesels, particularly diesel 
lubrication. This can be a rough prob- 
lem for the railroaders and they've done 
a lot of work on it. 

With plenty of engines on the road 
piling up plenty of service, Ray has 
picked up experience fast. Out of all 


Ray McBrian 


this comes know-how that operators of stationary diesels can put to 
work. Take a look at what Ray’s story on lube-oil ash reveals (p 112), 


see if there aren't some slants there for you. 
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MILLION 
ENDORSEMENT 


Baw integral- Furnace Boilers 


cost SAVING FEATURES 


FOR STEAM 


: heavy load swing demands 
ng to inspect and clean 

Economical fast steaming High availability with least 


Year after year, B&W Integral-Furnace Boilers have been the leading 
choice of an ever wider variety of industrial and other users. This trend 
to B&W has been consistent . . . during the past year alone, orders for 
B&W Integral-Furnace Boilers ‘amounting to almost 22,000,000 Ib per 
hour of steam capacity have brought the total—in service and on order— 
to 191,000,000 Ib per hour. This sweeping acceptance by users is the 
strongest possible endorsement of B&W dependability and economy. 
Today, B&W Integral-Furnace Boilers of every type and rating, covering 
an unusual range of steam requirements, are service proved .. . your proof 
of lower steam costs combined with higher service life when you choose 
B&W. And should your conditions demand a special design for the con- 
sumption of unlisted fuels, B&W can meet your requirements. 

Before planning your next installation, check which B&W Integral- 
Furnace Boiler best covers your specific needs. Write for bulletins cover- 
ing any one or all of the boilers shown. The Babcock & Wilcox Company, 
85 Liberty Street, New York 6, N. Y. 
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Be 
Minimum floor space and Clean, dry steam at all ratings 
headroom requirements even with high boiler water 
250 psi pte 600 psi to psi | 
Oil and Gas Firing Stoker, Oil and Gas Firing Stoker, Oil and Gas 
BEW Engineering 
For Economy 


NOW SERVING THESE INDUSTRIES, UTILITIES AND OTHER USERS 


Abrasives Food Paint 

Airlines Foundry. Paper 
Automotive Fruit Packing Plastics 

Baking Glass Process 
Beverages Iron & Steel Rubber 
Brewing Laundry Sugar 

Building Materials Leather Textile 

Candy Lumber Tobacco 
Chemicals Machinery 

Dairy Meat Packing Utilities 
Distilling Metal Working Gas Companies 
Drugs Mining Municipal Plants 
Electrical Non-Ferrous Metals Power Plants 
Electronics Oil Refining Railroads 


REQUIREMENTS FROM 2800 TO 350,000 LB/HR 


BABCOC 
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Others 


Colleges 
Florists 
Hospitals 
Hotels 

Housing Projects 
Institutions 
Military Posts 
Navy Yards 
Office Buildings 
Ordhance Plants 
Stores 


up te 1050 psi up to 1050 psi ; 
, Oil and Gas Firing Coal, Oil, and Gas : 
> 
SA 
\ 
G-546T 
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both rotates the 
long lance tube 
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DIAMOND 


A single motor, simultaneously propelling the 
carriage and rotating the lance tube, through a 
rugged system of gears, represents the ultimate 
in simplicity and reliability. There is only one set 
of motor elements, one set of control elements, 
and one set of power supply facilities to operate 
and to maintain. This feature of the Model IK 
Blower is an excellent example of the Diamond 
policy of simplification that means more depend- 


Retracting 


able operation and lower maintenance costs. 
Another feature of the Model IK that has the 
enthusiastic approval of users is the mechanically 
operated valve (see below). Opening and 
closing of the valve is positive, dependable and 
accurate ... all essential to correct performance. 
Here again note the simplicity of the mechanism. 
For further information, ask for a copy of 
Bulletin 1055. 


DIAMOND POWER SPECIALTY CORP. 


LANCASTER, 
Diamond Specialty Limited «+ 


OHIO 


Windsor, Ontario 


Blowers 


LANCE TUBE 


valve seating (6) adjustable pressure control on each individual blower. 


Mechanically Operated Valve 


ADJUSTABLE 
CARRIAGE BAR TRIP 


LINK TRIGGER 


Control of the blowing medium (air or steam) is automatic and accurate by means of a simple mechani- 
cally operated valve. As lance tube begins movement into furnace, trip engages cam which actuates 
valve through a linkage. As retraction of lance tube is completed, trip reverses movement of cam, 
closing the valve. There are no secondary elements necessary to the functioning of this valve. Important 
advantages: (1) positive valve action (2) adjustable valve operating position (3) low pressure drop 
(4) completely adaptable to steam and air blowing interchangeably (5) no critical adjustment for tight 
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The six dual-fuel diesels in 
New York’s new sewage treatment 


plant, are equipped with... 
ELLIOTT TURBOCHARGERS 


APRIL 1952 
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begins 


@ Designed for the ultimate in operating 
economy, the new beautifully appointed 
Owl’s Head (New York City) sewage treat- 
ment station utilizes by-product sewage gas 
for diesel fuel, plus oil as needed only when 
pumping conditions impose peak loads, as 
in the case of heavy rainfall. 

To further insure maximum savings the 
advantages of Elliott turbochargers are real- 
ized to the full, in their application to each 
engine. These gdvantages, as demonstrated 
in many hundreds of installations, include: 


@ Engine output increased up to 100% , 
@ Increased overload capacity 
@ Constant torque at reduced speeds 
@ Reduced consumption of fuel and lube oil 
@ Turbocharger operation unaffected by re- 
THE LATEST DEVELOPMENT IN TURBOCHARGING 
is the Elliott high-pressure type, illustrated above, for 
blower pressures to 20 psi, permitting 170 bmep (and 
more) in the cylinders. Built in sizes for four-cycle engines 
up to 3500 hp. 


For full data phone or write your nearest Elliott 


district office. 
ELLIOTT Company 


Supercharger Dept., Jeannette, Pa. 
PLANTS AT: JEANNETTE, PA. « RIDGWAY, PA. 
AMPERE, N. J. ¢ SPRINGFIELD, O. e NEWARK, N. J. 

DISTRICT OFFICES IN PRINCIPAL CITIES 


per” Engine room of the Owl's Head Station, designed for maximum oper: 


‘ating 
— economy. Features six Superior 1300-hp, 327-rpm, 8-cylinder dual-fuel 
diesels, equipped with Elliott turbochargers. 


M2-2 
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What’s YOUR 
Fuel-dollar 


This Centralized Boiler Control Room insures high efficiency in the use of Fuel-dollars at 
the Mustang Station of Oklahoma Gas and Electric Company. It includes Bailey Meter Combustion 
Control, Bailey Three-Element Feed Water Control, Bailey Steam Temperature Control, and Bailey 
Feed Water Pump Recirculating Control for two gas-fired boilers. 


COMBUSTION * PRESSURE 
FEED WATER LIQUID LEVEL 
TEMPERATURE ° FEED PUMPS 
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1036 
BAILEY METER COMPANY, LIMITED 
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Efficiency 


A dollar’s worth of fuel has the same 
potential energy, no matter who’s boiler 
it fires. But how much of the energy 
actually gets converted to a usable form 


depends on how you operate your boiler. 


That’s where Bailey Controls can help. 
And, here’s why, we believe, you'll get 
better fuel-dollar efficiency with Bailey: 


Complete Range of Equipment—fully 


co-ordinated. You need never worry 
that a Bailey Engineer’s recommenda- 
tion is slanted in favor of a particular 
type of equipment, just because he 
has a limited line to sell—or that 
Bailey will pass the buck for efficient 
control; we offer complete boiler 


control systems. 


2. Engineering Service — backed by ex- 
perience. No other manufacturer of 


instruments and controls can offer as 


IVANHOE ROAD e 
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CLEVELAND 


broad an experience, based on success- 
ful installations involving all types 
of combustion, flow measurément and 


automatic control. 


3. Direct Sales - Service — conveniently 
located near you. Bailey Meter Com- 
pany’s sales-service engineers are 
located in more industrial centers 
than those of any other manufacturer 
of boiler control systems; you get 
prompt, experienced service with a 


minimum of travel time and expense. 


For better fuel-dollar efficiency — for 
more power per fuel-dollar, less outage 
and safer working conditions, you owe 
it to yourself to investigate Bailey Con- 
trols. Ask a Bailey Engineer to arrange 
a visit to a nearby Bailey installation. 
We’re proud to stand on our record: 


ee 
More power to you! poe 


10, OHIO 


e MONTREAL, CANADA 


| 
tal 
an 
BAILEY METER COMPANY am 
= 
13 


AUTOMATIC 


of FLORIDA POWER & 


Effective boiler cleaning and low cleaning 
costs were demanded for the new Palatka 
Steam Electric Station of Florida Power & 
Light Company. Vulcan will deliver these 
benefits. 

Effective boiler cleaning will be a simple 
matter of pushing a single button to start 
operation of the automatic-sequential soot 
blowing system. Each blower will work in 
the correct sequence, applying the right 
amount of steam at the velocity needed for 
thorough cleaning. 

Steam will be saved, because each blower 
will operate for exactly the correct time. 
Labor will be saved, because operators will 
not need to climb to remote locations when 
they blow soot. Maintenance costs will be 


low, because each Vulcan unit is designed 
and built for easy inspection and repair 
or replacement, if needed. 

Vulcan Automatic-Sequential Soot 
Blowing is described in Bulletin 483. Write 
for it. Learn how you can profit from ad- 
vanced Vulcan designs. 


Standing at the central control panel, the operator will need only 
push a single button to start the automatic sequence. He can see at 


a glance that each blower operates in correct sequence, cutting in VULCAN SOOT BLOWER DIVISION 


automatically to blow for the right length of time with the required 
steam flow and pressure. He can skip or repeat operation of individual Continental Foundry & Machine Company 


blowers as needed without leaving the panel. 
DU BOIS, PENNSYLVANIA 
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LIGHT COMPANY 


Boiler by... ...Combustion 

Engineering— 

Superheater, Inc. 

Type of Boiler........VUX 
* 

Capacity . 350,000 ib per hr 

Operating Pressure.850 psi 


Total Steam Temperature 


with provision for 
future use of coal 

* 
Consulting Engineers...... 


Ebasco Services, 
Incorporated 
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The Vulcan Soot Blower System includes two long retractable blowers and ten VULcomatic 
rotary units, air-powered, under full automatic-sequential control. Blowing medium is steam 
taken from the saturated drum and reduced to 600 psi without a relief valve. 


{ 
SEQUENTIAL SOOT BIGWING SYSTEM 
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you can SURE.. ie 
We -stinghouse 


WESTINGHOUSE HIGH-VOLTAGE COMBINATION STARTER 


Air-break Contactor for 
tough repetitive duty. Elim- 
ination of oil and tank 
cuts maintenance and in- 
spection costs. 


Oil-immersed Contactor 
for normal starting duty or 
where corrosive atmos- 
pheres, extreme dust and 
dirt, or excessive moisture 
are prevalent. 


Ten times an hour or ten times a minute . . . there is a 
Westinghouse High-voltage Combination Starter for 
your particular motor operation cycle. For normal 
motor stop, start and reverse, the Type DN-OH Oil- 
immersed Contactor will do the job. Where these 
motor operations are of a highly repetitive nature, 
the Type AH Air-break Contactor is the answer. With 
both types you get co-ordinated protection... in a 
single, self-contained unit. 

Westinghouse Co-ordinated Protection is three- 
dimensional and interlinked guards circuits, 
motors and personnel. Type BAL Fuses provide short- 
circuit protection—act as convenient disconnects. 


Magnetic Contactor controls motor—thermal relays 


supply overload protection. Sectionalized steel cabi- 
nets protect personnel and equipment. Each link is of 
equal importance and together they add up to com- 
plete protection for men, motors and equipment. 
Further details are covered in booklet B-4673 
“Co-ordinated Protection” —available from your 
local Westinghouse representative or direct from 
Westinghouse Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-27004 
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A Big Help 


on small—as well as big—deaeration jobs 


Small deaerators are big business at Worthington! 

That’s why the plant with small-capacity require- 
ments will benefit by getting percents 8 the com- 
plete range of Worthington deaerating equipment. 


Worthington Gives You All Types, All Sizes 


Worthington deaerating heaters and deaerators are 
built in sizes to handle from a few thousand pounds an 
hour to over a million. They are tailor-made to fit the 
particular requirements of each job. Special designs are 
available for operation with po sah water. 

Both tray and steam-jet types are made—with ex- 
ternal surface-type vent condensers or internal direct- 
contact vent condensing. They can be furnished for 
any practical operating pressure—constant or variable 
—or for vacuum operation. 
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With a complete range of sizes and types at their 
fingertips, Worthington engineers can competently 
recommend the design best suited to your requirements. 

Remember, too, Worthington designs are backed by 
over 50 years experience in the design and manufacture 
of direct contact feedwater heaters and over 100 years 
experience in hydraulic machinery. 

Send your water treating problem to Worthington 
Pump and Machinery Corporation, Steam Power Divi- 
sion, Harrison, N. J. 


WORTHINGTON 
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Feedwater Boiler Feed Water Treating Steam Surface _ 
7 


N 0 matter... how many control influences 


on your 


water level only 
or 


water level plus 
steam flow 


or 


water level plus 
steam flow plus 
feed water flow 


NORTHERN EQUIPMENT DIVISION 
CONTINENTAL FOUNDRY 
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you prefer 
Boiler Feed Water Regulators 


COPES will give you 
correct feed and close 


level control—with- 


out depending on any 


other instruments. 


ERIE, 
& MACHINE COMPANY 


Le 
Bod 
4 
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geting 


New York’s largest 


New York is perennially ‘‘bursting at the seams’’—but there 
is always a way to accommodate additional development. This 
is made possible by wise city planning and the far-sighted policy 
of the Consolidated Edison Company of New York, Inc. which 
keeps ahead of New York's ever-growing demand for electricity. 
The new Foster Wheeler Steam Generator now being con- 
structed for the East River Station of the Consolidated Edison 
Company is a contemporary example of how one organization 
seeks to anticipate the needs of future populations. 


FOSTER WHEELER CORPORATION e 165 
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New FW Steam Generator 
for the East River Station of the 
Consolidated Edison Company 
of New York, Inc. 
Maximum Capability 1,450,000 Ib per hr 
Pressure Superheater Outlet 1850 psig 
Primary Steam Temperature 1000 F 


Superheat Control Range 325,000 to 
1,450,000 Ib per hr 


al Circulation REHEAT Unit 
| 


STEAM OF SUPER PURITY—Application of 
dual circulation principle produces steam of 
lowest tamination especially silica. 
RADIANT SUPERHEATER—in combination with 
convection superheater enables attainment of 
full primary steam temperature from 25% 

to full load. 


CONVECTION REHEATER—Location in low 
temperature zone after convection superheater 
provides protection against all variables 

in operation. 


CONSERVATIVE FURNACE— Low heat 
absorption rates per unit area and low 
furnace exit gas temperatures. 


FOSTER WHEELER BALL MILLS —High avail- 
ability, low maintenance and sustained 
fineness of pulverization. 


FOSTER WHEELER TURBULENT BURNERS —Turbulent 
action of air and fuel produces uniform mixture for 
complete combustion and even heat distribution. 


BROADWAY, NEw YORK 6, N. Y. 


FOSTER Q WHEELER 
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Whether 


ALLIS-CHALMERS MERCURY ARC RECTIFIERS WITH 
EXCLUSIVE DESIGN FEATURES CAN SUPPLY YOUR DC NEEDS 


i OUTSIDE view of one o INSIDE is the “dead front,” factory 

: packaged, 500 kw, 275 volt dc, sealed 
tube rectifier. Compartments are (L to 
R): for rectifier tubes, firing and auxii- 
iary control, de cathode breaker. 


PUMP evacuated rectifiers are 

applied in heavy duty service from 
750 kw up. The 3400 kw, 500 volt 
unit seen here operates in parallel with 
steam turbine driven de generators in 
the electrolytic reduction of metal. 


SIDE view of pump evacuated ie 
rectifier at left, showing the cen- 
tralized placement of auxiliaries — 
exclusively Allis-Chalmers. Both evacu- 
ation equipment and heat exchanger 
are accessibly placed at one end. 


ALLIS-CHALMERS 


Allis-Chalmers Engineers Introduced Mercury Arc Rectifiers to U.S. Industry 
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HEREVER DC IS NEEDED, from the mine to the 
WwW mill, from the Elevated to the elevator, Allis- 
Chalmers rectifiers are quietly working away, 

They combine the high efficiency, low maintenance 
characteristics of the mercury arc rectifier with exclu- 
sive A-C refinements in design and construction. 

Factory packaged, light in weight, and requiring no 
special foundation, they can be placed right at the load 
center to cut dc feeder losses, Conversion efficiency is 
higher at all loads with large power savings during 
light load periods, 

And in addition, only from Allis-Chalmers can you 
get rectifiers with these exclusive design refinements: 


EXCLUSIVE ALLIS-CHALMERS FEATURES 
@ Fixed excitation anode — doesn’t contact mercury 
and is independent of level, turbulence or impurities ... 
requiring no adjustment, maintenance or replacement. 


@Continuous excitation — pilot arc always present, 
eliminating need for continuous and synchronized re- 
ignition. Rectifier will ride through severe ac voltage 
MODERN Allis-Chal- disturbances. 


mers design sealed Fim ; @Grid phase control — in cooler and cleaner region 


tubes are located in Baim _—— near anode, where ion density is lowest. 
ment. Other sealed ie 2 @ Internal cooling system — high heat transfer with 


tube units are sup- [a ee ay ! seamless tube cooling coil located within the rectifier. 


plied in ratings from [im @ Arcover-free tank — climinates danger of arcing- 
200 to 1000 kw. it over to tank by insulating entire arc path. 


@ Enamelled anode seals — multi-layer fused vit- 
reous construction provides high-strength seal, unaf- 
fected by thermal variation. 

All these design advances are obtainable on/y from 
Allis-Chalmers. When you consider mercury arc recti- 
fiers in your expansion or modernization planning, 
consider Allis-Chalmers. 

For help with rectifier application and a fuller 
explanation of exclusive superior features, call your 
nearest A-C office or write to Allis-Chalmers, Milwau- 
kee is Wisconsin, A-3681 


Compact and light weight 

special foundation Push 

button starting with no synchronizing 

Lee rs. Quiet operation with high power factor 

’ ar idling loss and high conversion efficiency *& High 

Bntary overload capacity kK Immunity to frequent 

pF circuits *x No moving parts, contributing to low main- 
Bice cost *& No attendance needed during operation * Re- 
dust, moisture, fumes * Simple construction with long life 
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HERE are INSIDE 


| REMOVES MOISTURE — 
| WHILE PULVERIZING 


1 NO SHUTDOWN FOR ADDING BALLS 


COAL REDUCED TO SUPE RFINENESS 


STION 
FUEL COMPLETELY CARBURETED, READY for COMBU 


VERIZED Coq, : 
con, PULL STANT De Way) 
low OPERATING MAINTENANCE COSTs 
NBURNT CARBON LOSSES Less 
BITUMINOUS, ANTHRACITE ang 
RESPONSE OREPARE 
oF COAL 
“GRADES 


Air passing through the mill floats out superfine, carbureted fuel. 


Preheated air in desired quantities is drawn through the mill by a variable 
speed fan, removing only the impalpable powder, automatically control- 
ling fineness of pulverization. 


Coal is ground in air and collected by air. Oxygen and carbon combine 
to provide, in effect, a highly combustible gas for delivery to the com- 


bustion chamber. KVS is equipped to design 


Moisture in the coal is released by hot air passing through the mill. Coal plants roll ‘Senter Pg 
containing from 15% to 20% moisture is fired without the use of a sep- eS rh 
arate dryer, directly from the mill without storage in bins or hoppers. fer overall pian he oom guer- 


No magnetic separator is used. Tramp iron cannot damage KVS Air Swept pcre oo Rie is built ie KVS 


Tube Mills but instead acts as grist and actually helps grind coal in the shops. ; 
same manner as the Herculite balls. 


2 PARK AVENUE +» NEW YORK 16, N.Y. 


Ay 


FACTORIES: DANVILLE, PA, 4 


e> 
| CANADA + ENGLAND + FRANCE + AUSTRALIA "| 
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REMOVABLE MAGNE-BLAST CIRCUIT BREAKER feature: 
improved flame-retardant insulation and simplified contact de- 
sign. Breaker operating mechanism and control relay are on 
the front of breaker for easy accessibility. 


NEW FASTER ACTING BREAKER ELEVATING MECHANISM 
can raise the removable circuit breaker into position, or lower 
it for testing, in 30 seconds. A new compact gear-motor drives 
the simplified jack screw elevating mechanism. 


Improved G-E Metal-clad Switchgear 


------- STRONGER! SAFER! matched to today’s 
demands for more dependable power for increased production 


With fast-moving production schedules calling for 
more and more electric power. General Electrie’s im- 
proved Metal-clad Switehgear. in 4.16 kv and 13.8 kv 
ratir “3, answers the need for even greater power cir- 
cuit protection and freedom from electrical shut-downs., 

Retaining all the basic advantages pioneered in 
earlier Metal-clad Switchgear and meeting all 
industry standards. this improved equipment offers a 
wealth of pace-setting design refinements. New features 
simplify operation and inspection and provide  in- 
creased safety for personnel, And with stronger, more 
rigid construction and simplified design of many com- 


ponents, you get even more dependability. 


Look over the typical improvements shown here. 
Then get the complete story from your local G-E 
Apparatus Sales Office, or write to General Electric 
Company, Schenectady 5, N. Y 


Complete data at your 
fingertips. Write for 
these helpful bulletins 


Full information on moderniz- 
ing or expanding your elec- 
trical system with G-E pack- 
aged equipment is given in 
these three illustrated book- 
lets. Write for GEA-5664 
"G-E Metal-clad Switchgear,” 
GEA-3592 “Load-center Unit 
Substations,” and GEA-5600 
“Power for Industry's Third 
and Biggest Expansion.” 


GENERAL ELECTRIC 
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New circuit breaker with 


many new features. system. 


More rigid doors and frame 


—all welded construction. vating mechanism. 


New, easier-to-read, long- 


scale instruments. partments. 


FRAME NOW COMPLETELY WELDED into one solid unit. 
Gusseted corners (see arrow) provide greater rigidity. Doors 
have a three-point latch operated from a single handle, and are 
reinforced against warping by a steel tube at hinge side. 
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New improved ventilation 


Faster-acting breaker-ele- 


Totally enclosed bus com- 


IMPROVED VENTILATING SYSTEM: Arrows show natural draft 
of air that constantly ventilates entire switchgear unit. The 
totally enclosed bus compartment, at upper left, is cooled by 
circulation of air around it. 
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’ Sanitary District of Chicago 
City of Cleveland 

Florida Power & Ligit Company 
Georgia Power Company 
Philadelphia Electric Company 
Dayton Power & Light Company 
Carnarillo (Cal.) State Hospital 
Central Heating Plant, Washington 
Jacksonville State Hospital 


1ON. 
|-PAKT FEATURE 


PATENTED 


N.Y. Hospital & Cornell Med. Ass'n. 

University of California 

Agta Ansco Corp. 

Armstrong Cork Company 

Carbide & Carbon Chemical Corp. 

Chrysler Corp. 

General Motors Corp. (Buick Div.) . @ 

General Motors Corp. (Chevrolet Biv.) 

Westinghouse Electric Co. : 

West Central Heating Piant, Wash, 
University of Washington 

Pablic Service Company of Colorado 
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i What feature do you want most in an expansion 
joint ...sure movement, simplified installation, ease of 
servicing, low cost, low upkeep? 


Yes, they’re all important. But when you’re dealing with 
steam under pressure, there’s nothing more important than 
reliability—freedom from shutdowns. 


The high factor of safety in Yarway Gun-Pakt Expansion 
-Joints prevents shutdown losses—eliminates accident hazards. 


Gun-Pakt Joints are rugged joints, strong and dependable. 
They are serviced under full steam pressure. Packing is added 
simply by inserting a plug of Yarway plastic packing and 
turning a wrench... the joint’s tight, the job done. 


FEWER JOINTS NEEDED 


With Yarway Gun-Pakt Joints you need fewer joints per 
length of pipe line. Each sliding sleeve may have a traverse 
of either 4’’, 8’’ or 12’’. .. maximum expansion being 24” 
for a double-end joint. 


Gun-Pakt is more than just another expansion joint—it is 
pansion Joint, welding type. a revolutionary idea in expansion joint engines 
Double-end and flanged types success is shown by wide use in leg 


Yarway Single-end Gun-Pakt Ex- 


hee stations, institutio 
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15,000 TO 100,000 AMPERES INTERRUPTING 
600 VOLTS A-C, 250 VOLTS D-C 


TO 6,000 AMPERES CONTINUOUS A-C OR D-C, 


TO 10,000 AMPERES CONTINUOUS D-C ONLY 
INDOOR AND OUTDOOR EQUIPMENT 


SWITCHGEAR DEPENDABILITY BEGINS 


When you buy low-voltage switchgear you buy 
protection for personnel and equipment. Protec- 
tion against costly production loss if power should 
be interrupted by a “nuisance”’ overload. Protec- 
tion against the expense of ruined equipment, 
spoiled processes, and the ravages of fire resulting 
from a short circuit. Only circuit breakers can 
provide this type of protection! 


And to those fully familiar with 
difficult circuit protection problems, 
circuit breaker means I-T-E. The his- 
tory of low-voltage-circuit protection 
parallels the development of I-T-E 
circuit breakers. 


I-T-E Low-Voltage Switchgear 
takes advantage of every feature of 
I-T-E circuit breakers. Thus, it pro- 
vides users with required protection 
aud safety—along with bonuses of 
convenience and neat appearance. By 

specifying I-T-E Low-Voltage 

itchgear, you know you have speci- 
fied the finest circuit breaker. 


You can get the complete story on 
I-T-E Low-Voltage Switchgear by 
writing for Catalog Section 6004. The 
> I-T-E Circuit Breaker Company, 

19th and Hamilton Streets, Phila hila- 
delphia 30, Pennsylvania. 


4 Multumite "600" Construction for Types KA, 
KB, KC and LG drawout air circuit breakers— 
the combination for complete protection of low- 
voltage lighting, power, and distribution circuits, 


LOW-VOLTAGE 


1-T-E CIRCUIT BREAKER COMPANY + 19TH AND HAMILTON STREETS - PHILADELPHIA 30, PA. 
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CIRCUIT BREAKER 
PROTECTION 


1-T-E “K” LINE CIRCUIT BREAKERS GIVE YOUR 
SWITCHGEAR THESE PROTECTIVE STRONG POINTS: 


Each ont gy unit is supported in an indi- 
Ou molding. Insulation 
oa adjacent poles is greater than 
with older, insulated-panel-type breakers. 


panel provides effective 

barrier bus com- 
partments. Lighter weight allows easier, 
more convenient breaker handling. 


Direct acting Inverse-Time-Element 
overcurrent trip devices are available for 
every application: 
Dual thermal-magnetic type—for 
motor starting, running, short- 
circuit protection. 


Dual magnetic type—for feeder and 
short-circuit protection. 


Dual selective other pe coordi- 
nated tripping with other protective 
devices is essential 


Position indicator dail protrudes 
4 ) beyond surface of switchgear panel. It is 
easily visible from any angle. 


Operating handles are directly connected 
to breaker mechanism. They are uniform 
in size, location and in all 
manually operated brea 


Constructed from unit assemblies, the 
breakers are easily inspected and main- 
tained. Inventories of small renewal parts 
are kept to a minimum. 


SWITCHGEAR 


R&IE Equipment Division: Greensburg, Pa. e Canadian Mfg. & Sales: Eastern Power Devices, Ltd., Toronto « Export Sales:Philips Export Corp., New York 17, N.Y, 
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Install New Boiler Feed Pumps at 
South Carolina Electric and Gas 


50,000 KW CAPACITY WAS ADD:>D to Plant 
Hagood, South Carolina Electric and Gas Company, 
Charleston, South Carolina, this well know utility chose 
Allis-Chalmers barrel-type boiler feed pumps. The installa- 
tions consists of two units like the one shown above. The 
pump is a 6x6, 11 stage rated at 485,000 Ibs/hr or 1055 
gpm at a total head of 4100 feet or 1630 psig. Water tem- 
perature is 300° F. The motor is an Allis-Chalmers two 
pole machine rated 1250 hp at 3575 rpm. 

Allis-Chalmers barrel-type boiler feed pumps are proving 
their reliability and low cost of operation in a number of 
similar installations. Performance records have been such that 
more than 60 have been ordered for plants now being built. 


Engineering Features 

Proved engineering features mean you can depend on good 
erformance and low maintenance. Single-stage bgck-to- 
Lak impellers balance axial forces without the use of 
a balancing drum. First stage has twin, half-capacity im- 
pellers to give the advantages of low NPSH. Expansion 
joint is on the outside of the pump. No flexible internal 
members are required to compensate for expansion. 

Sizes range from 1200 to 3000 psig and from 300 to 
2500 gpm. Allis-Chalmers can supply the = boiler 
feed pump package including pump, motor, and control of 
coordinated design and manufacture. 


Get the details of this modern-design, performance- 
proved boiler feed pump from your Allis-Chalmers District 
Office or write Allis-Chalmers, Milwaukee 1, Wisconsin. 

A-3672 


ALLIS-CHALMERS 
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American Blower... a time-honored name in air handling 


Memo to Power Plant Men — 
In collecting fly ash from pulverized fuel-fired 
or stoker-fired boilers youll have a higher 
efficiency curve over a wider range 
of operation if you install American 


Blower Type ST Fly Ash Precipitators . 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, iTD., WINDSOR, ONTARIO 
Division of American Raviator & Standard Savitary 


: tmerican Blower Type ST Ely Ash Precipitator 
i 
‘ 
+4 
<= 
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TO A CONTROL MAN this American Blower Class 6 TO A MECHANICAL DRAFT MAN 3 Sirocco Multi- 


Grol Fluid Drive, for flexible control of boiler feed Blade Fan, which delivers more gas per revolution than 


pumps, looms up as big as this in relation to a power any other type, takes this proportion in the picture. He 
plant. He sees, too, American Blower Class + Fluid Drive could see an American Blower HS Fan equally large if 
for fan control thinking of forced draft. 


TO A FLY ASH EXPERT ai American Blower Type ST TO A COIL MAN American Blower Heavy Duty Steam 
Fly Ash Precipitator looks like this in relation to the rest Coils would appear like this in his power plant picture. 
of the power plant. Little wonder, for the Precipitator He likes their great strength, easy accessibility and the 
lifts a load off his shoulders and minimizes a nuisance. way they withstand the high pressures of heavy loads. 


Looking at your complete power plant picture, we believe you'll find, 
as hundreds of others have, that all these American Blower 

Products improve over-all power-plant efficiency and insure years of 
dependable operation. Call our nearest Branch Office for complete data. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of American & Stavdard Sanitary conroranion 
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AMERICAN. STANDAR TAN BLOWER * ACME CABINETS + CHURCH SEATS + DETROIT LUBRICATOR + KEWANEE BOILERS + ROSS HEATER TONAWANDA IRON 


NO MATTER HOW YOU UTILIZE WATER IN INDUSTRY, 
when processes present problems, you can use the complete facilities 
and helpful staff of Hall Laboratories. Our engineers, with experience 
gained in working out many varied water problems, can help you 


find the answers. 


for example: 


SCALING and CARRYOVER in marine evap- 
orators are troublesome. Hall has made an 
investigation with Bull & Roberts, Inc.* to de- 
termine how best to handle these problems in 
shipboard units producing distillate from fresh 
water and from sea water. 

The combined experience of Hall engineering 
and research helped produce effective methods 


of treatment for these evaporators. One result: 


* Water conditioning specialists in the marine field. 


Five pounds of chemicals per 1,000,000 pounds 
of sea water fed to an evaporator worked won- 
ders. This mixture, applied carefully and within 
specific operating limits, stopped scaling and re- 
duced foam height over 90%. 

For water problems of all kinds, check with 
Hall Laboratories. Write, call or wire Hall 
Laboratories, Inc., Hagan Building, Pittsburgh 
30, Pennsylvania. 


HALL LABORATORIES, INC. 


(A Subsidiary of Hagan Corporation) 
HALL PLANT WIDE WATER SERVICE 


Consultants on Procurement, Treatment, Usage and Disposal of Industrial Water 
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SAFETY m.i. WIRING 
is available with 
fittings to connect 
to standard boxes 
ond equipment. 


SIZES 16 TO 4/0 A.W.G. SIZES 16 TO 4 A.W.G. 


SIZES 16 TO 4 A.W.G. 


SIZES 16 TO 6 A.W.G. 


SIZES 16 TO 10 A.W.G. 
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LECTRICAL WIRING 


---Wiring that will actually outlast the 
buildings in which it is installed. 


Whatever the service, wherever the installation, 
if the job deserves the ultimate in quality of the 
wiring material, nothing less than a Safety m.i. 
Wiring System will suffice. 


Uni-drawn, self-protected Wiring System, with 
dry mineral insulation offers the utmost in per- 
manence, service-reliability and safety in all 
applications up to 600 volts. 


As shown, this new General Cable wiring installs 
easily, with standard boxes, switches, etc. Its ad- 
vantages are so unusual, so important that you 
will want to read this summary...and should. 


*Exclusively a General Cable product 


Note the smooth transition bends in this Typical close-up of machine wiring, smooth, 
bank of power plant circuits. easily kept clean — and of small diameter. 


PHOTO COURTESY OF NIAGARA MOHAWK POWER CORP 


GENERAL CABLE 


co ON 


EXECUTIVE OFFICES: 420 LEXINGTON AVE., NEW YORK 17, N. ¥. 
SALES OFFICES IN PRINCIPAL CITIES OF THE UNITED STATES 


4 
~ 
| 
Wiring is its own con- al 
duit, in one 
of Safety m.i. Wi 
fetioration by heat, 
int (1083° C.) of 


> 


4 


RUGGED CONVEYORS 


Serving Many 
Diversified Industries 


Coal...Coke...Crushed Stone 
... Burnt Lime...Hot Sand from 
Shake-out.... Castings 


Inclined or Horizontal... 
Can Be Made LEAK-PROOF 


With tooth surface, 

this unit is used 

widely as a feeder conveyor. 
ideal for feeding metal turn- 
ings to crusher. 


Jeffrey Apron Conveyors and Apron 
Feeders will provide all-day, contin- 
uous service. Send for additional in- 
formation. 


A rugged type of 

Apron Conveyor es- 

pecially designed as 

a shake-out conveyor—will 

not leak the driest material 
—accurately formed double- 

beaded flights and ends. Two strands 
of heavy steel thimble roller chain with 
outboard carrying rollers either plain or 
antifriction 


North 
— 2 


A section of Steel Thimble Roller Chain with 
long pitch, having extended side bars for 
large capacity Apron Conveyor service. 


Above — a section of 

Apron Conveyor — de- 

pressed pan type. Mount- 
ed on Steel Thimble Roller Chain with 
flanged rollers for operating on rails as 
shown. The pressed steel bottoms are 
welded to the overlapping ends which 
ore bolted to the chain side bars. 


This section of Apron Conveyor has its ends formed 
by the extension of the chain side bars. The beaded 
and curved, or perfect discharge flights offer no 
resistance to flow of material. 
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STATION-TYPE CUBICLES with air blast circuit 
breakers for handling output of G-E turbine- 
generator are installed on station floor. Gen- 
erator excitation equipment is on right-hand end. 


60,000-kw station addition uses 
completely factory-assembled equipment 


To Bus O33 KV BUS 


STATION 


© 220 V LOAD CENTER SUBSTATIONS 


ONE LINE DIAGRAM of station equipment shows 13.2-kv station cubicles, 2300-v 
d unit i 


metol-clad switchgear and 220-v station auxiliory | 


40 


Planned as a Project from Generator 
to Power Transformer with 
G-E METAL-ENCLOSED COMPONENTS 


An outstanding example of compact, unified 
design, this 60,000-kw addition to New 
Jersey Power & Light Company’s Gilbert 
Station illustrates the many advantages of com- 
plete station project planning with G-E stand- 
ardized equipments. 

All major units of the plant electrical equip- 
ment were — as a factory-assembled 
“package,” ready to install. Station engineer- 
ing was greatly simplified. “On the job” as- 
sembly was reduced to a minimum. And com- 
plete metal enclosure of all components as- 
sures maximum safety and dependability. 

For complete information on G-E station- 
type equipments, see your local G-E sales 
representative or write to General Electric 
Company, Schenectady 5, N. Y. 
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METAL-ENCLOSED ISOLATED-PHASE BUS conducts power from BACK VIEW—STATION CUBICLE SWITCHGEAR AND EXCITER 
generator to switchgear cubicles and from cubicles to power BOARD, showing isolated-ph bus to outd power trans- 
transformer bank. Close coupling between generator and cubicles formers. Metal-enclosed construction gives complete protection. 
saves copper. Factory assembled units were easy to install. Hinged covers removable for inspection. 


METAL-CLAD SWITCHGEAR with magne-blast power circuit ISOLATED-PHASE BUS TO POWER TRANSFORMERS with throat- 
breaker for station service. Shipped ready to install, complete connected seal-off bushings are used at building wall to provide 
with circuit breakers, interconnections, busses and interlocks —- a weather-tight seal. Factory assembled units ensure ease of 
all in one package. installation and provide maximum protection. 


LOAD-CENTER UNIT for low voltage service. Entire assembly METAL-ENCLOSED DUPLEX CONTROL BOARD provides cen- 
ordered and shipped as a factory-co-ordinated unit, ready to tralized control and metering. Control and indicating equipment 
install. Air circuit breakers are draw-out type for easy testing and is mounted on front panels and recording, regulating and pro- 
inspection. tective equipment on rear. 


GENERAL ELECTRIC 
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Companies that have bought VU Boilers 
continue to buy them. In fact, a substantial 
proportion of all VU Units, in service and on 
order, have been purchased by organizations 
whose selection reflects their own first-hand 
experience. For example — 


A STEEL COMPANY now has a total of 
eleven VU Boilers in four different plants. 
Starting with three units in 1936, it has 
reordered three times...most recently in 
the fall of last year with an order for three 
more units. 


A TEXTILE MANUFACTURER ordered two 


VU Units in 1936. Another unit was installed 
in 1940 and a third in 1944. Still another 
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textile company installed one unit in 1945, a sec- 
ond in 1949 and has just ordered another. 


A REFINING COMPANY ordered one VU Unit in 
1937, another in 1940 and another in 1949 for one 
of its plants; also two in 1942 and one in 1947 for 
another plant. 


A SEWAGE TREATMENT PLANT in one of Amer- 
ica’s large cities is another consistent buyer of VU 
Boilers. Its initial order in 1936 was for two units. 
Since then it has reordered three times, and now has 
a total of seven VU Boilers in service. 

The story is the same wherever you go— in all 
sections of the country American industry is order- 
ing and reordering VU Units. Why? Because the 
VU’s advanced design, sound construction and 
consistent reliability have become a service-proved 
answer to lower steam costs. Once you have a VU 
Unit in service you soon know why so many large 
steam users keep coming back for more. B-481 
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using 561 feet of 
ATIONAL 


Midget generator 


@ This four-car railroad pile driving rig has a total weight of 
over 660,000 pounds. 

On just 75 gallons of oil per day, the steam generator shown 
THIS WORKMAN is welding standard lengths of here* (similar to the type used to heat diesel pow ered passenger 
National Seamless Tubing into a continuous 200 or trains) will move the entire rig down the track at 15 to 20 miles 
300 fase nage. per hour, drive the air brake compressor, operate the hammer 
continually and furnish steam for the hoist—all this in a generator 
you could put in an ordinary clothes closet! 

For size and weight, this is the most powerful steam-making 
machine ever developed. 

Heart of this generator is a set of National Seamless Steel Tube 
coils over 561 feet long. Standard lengths are welded into 200 or 
300 foot lengths, then cold rolled into a coil that must withstand 
a 1200 psi hydrostatic pressure test. 

The National Seamless Tubes do a fine job despite the severe 
fabrication method and rigorous tests. These tubes can take it, 
because there aren’t any welds to weaken or injure the tube. 
Every tube is actually pierced from a solid billet of high quality 
steel—the one manufacturing method that removes all doubt con- 
cerning uniform wall strength. 

When you plan to use tubes in the future, be sure to specify 
National Seamless. They are made by the world’s largest, most 
experienced manufacturer of tubular steel products. 


*Manujacturer’s name on request. 


HERE, the National Seamless is cold wound into shape. 
It easily withstands this severe forming operation. 


COMPLETED COIL is now lowered into position, ready 
to carry cold (50°F.) water into the 3000°F. flame. 


AFTER THE COILS are welded into position, the jig collapses and the coils are removed. 
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SEAMLESS TUBES 


drives driver 


develops full pressure in just 
2 minutes from a cold start 


NATIONAL TUBE DIVISION, UNITED STATES STEEL COMPANY, PITTSBURGH, PA. 
(TUBING SPECIALTIES) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S°S NATIONAL Seamless TUBES 
re D> STREL 
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Fireman 
heavy oils 


Flame shape is adjustable 
Flow of sluggish heavy oils to fit firebox proportions 
is steady — feed rate always 
within 2 of 1% of setting 


adjusted to boiler load. Flame 
is steady, even when throttled 
down to less than 20% of capacity 


Iron Fireman Oil Volumeter is a 


alve. 
hit metering pump—not a v 


Oil feed rate cannot vary, 
with oil supply under 
' regardless of changes in oil viscosity 


Send for this 16-page book 


This 16 page book (yours 
fort 


he asking) explains 
OIL, GAS, COAL FIRING 
of the Iron Fireman 7 7 

Horizontal Rotary oil 

burner, with large cut- 5 

away illustrations show- 

ing engineering and me- 

chanical features. Also 

shows Iron Fireman gas- 

oil-coal firing, with fuels 

interchangeable at short 
IRON FIREMAN MANUFACTURING CO. 
3247 West 106th Street, Cleveland 11, Ohio 


Please send booklet, “Iron Fireman Horizontal Rotary Oil Burner 


THE IRON FIREMAN 
Address___ 
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fires low-cost 


Iron Fireman Horizontal Rotary Oil Burner 
handles the heaviest industrial fuel oils with 


accuracy and precision 


The troublesome, temperature-sensitive 
heavy oils (Nos. 5 and 6) are completely 
reliable fuels when fired with this 
Iron Fireman industrial oil burner. Its 
characteristics include dependable cold 
starting; a steady, even flame through 
an exceptionally wide firing range; 
and high combustion efficiency that 
stretches fuel dollars. 

No viscosity adjustment is required. 
Outstanding proof is the fact that Iron 
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FOR HEATING, PROCESSING, POWER 


FIREMAN 


Fireman burners have long been oper- 
ating in an asphalt plant, fueled by the 
by-products of the refining processes. 
These refuse oils vary from the heaviest 
oils to liquids as light as kerosene. Iron 
Fireman takes them as they come, 
without adjustment or other attention. 
Synchronized fuel and air control, 
operated either manually or automati- 
cally, keeps air-fuel ratio correctly 
adjusted, regardless of firing rate. 


Iron Fireman Oil Volumeter is secret of oil control 


Oil is metered to the burner head under Jow 
pressure by a variable volume pump. Sub- 
merged in the oil reservoir, a multi-piston 
cylinder block revolves, pulling oil into each 
cylinder in turn, and a half revolution later 
ejecting it into the feed line. The fuel-feed 
rate is determined by the length of the piston 
stroke, and is not affected by any other factor. 
No valves, no viscosity compensating devices 
just a steady, accurately metered oil supply. 


Mr. J. Mayberry, Vice President 
Quality Mills Mount Airy, N. C. 
Manufacturers of 

Quality Knit underwear 


“We save $3800 a year 
with our iron Fireman 
Rotary Oil Burner” 


“We have just checked the operating 
cost figures on our Iron Fireman 
Rotary oil burner,”’ writes Mr. May- 
berry, “and have found that we 
have a saving of $1,800 in fuel cost 
over our previous firing method. In 
addition to this we are saving the 
cost of a fireman on our first shift 
which amounts to approximately 
$2,000 per year. The efficiency of 
this unit has enabled us to save a 
great deal of time on many of our 
operations calling for quick steam. 
Needless to say, we are very well 
pleased with this installation. If you 
would like to have anyone inspect 
our boiler room at any time, please 
feel free to do so.” 


The Quality Mills steam plant is 
fired by an Iron Fireman Model 
RAH burner, completely automatic, 
with gas-electric ignition, Fuel used 
is No. 6 oil, Rated capacity of burner 
is 75 gallons per hour, capable of 
carrying a boiler load of approxi- 
mately 250 boiler horsepower. 
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This modern plant supplies steam to 
Jeffrey's 48-acre tract of buildings 
and operations. Since they were in- 
stalled two years ago, the new boilers 


have bettered their expected thermal 


efficiency of 75%—can be operated 
down to 10% of rating without smoke 
—despite the different kinds of coal 
used. Compared to the old boiler 
plant, Jeflrey now gets 20% more 
steam using the same amount of fuel. 


COAL resov 


years to come. 


son in the U- 


COAL prices will 

COAL is the safest fuel to sto 

i hat industry cou 

‘dvantages of well-prep? 


S.A. is highly mechanized and by fo 


e of all fuels. 


nts 
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nd 
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if you operate steam plant, you can’t afford to ignore 

these few down-to-earth facts! 
; COAL in most places is today’s lowest-priced fuel. 
B en | are adequate for all needs—for hundreds of 
most 
id use. 
re and more—for 
9 equipment, the inherent 
even bigge® savings- 
48 \ COST 4 


THAT’S WHAT JEFFREY SAVES BY 
BURNING COAL THE MODERN WAY! 


AUTOMATIC, DUSTLESS COAL HANDLING 
SAVES US $9,980 IN LABOR ALONE,’’ 


says H. W. deBruin, Vice President in Charge of Manufacture, 
The Jeffrey Manufacturing Company, Columbus, Ohio 


This enclosed screw conveyor delivers coal to the main 
bunker over the firing aisle. The entire coal handling 
system can now be controlled by one man. Compared to 
the old method, Jeffrey saves $6,080 annually in car- 
unloading costs alone. And ash removal is completely 
automatic and dustless, too—saves an additional $3,900. 


Handle coal efficiently, fire it properly, and you 


can save big money! Today, modern combustion 
and coal-handling equipment add greatly to 
bituminous coal’s inherent economy. You can 
now get anywhere from 10% to 40% more power 
from cach ton of coal than was possible a few 
years ago. 

If you are planning to modernize your present 
installation, or if you're building a new steam- 
generating plant, call in a competent consulting 
engineer. He'll give you the facts—show you how 
it will pay you and pay you well to burn coal in 
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The plant’s firing aisle—showing the two-ton traveling 
weigh larry that delivers coal to the boilers, Steam gen- 
erating costs, not including depreciation, are—old plant, 
$.598 per thousand pounds . . . new plant, $.455 per 
thousand pounds. Total savings, including savings in 
coal handling, amount to exactly $52,904 annually! 


a modern installation designed to meet your 
specific needs. 

And with coal you get the added advantage of 
a future dependability no other fuel can offer. 
Of all America’s fuel reserves, 92% is coal. And to 
supply this coal, America has the world’s most 
productive coal industry. For economy, for de- 
pendability, both now and for the future, you 
can count on coal! 


BITUMINOUS COAL INSTITUTE 


A Department of National Coal Association 


WASHINGTON, D. C, 


| 
— 
“YOU CAN COUNTLO” 
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Unique Circulating Water System 
Installed in This Power Plant 


The R. E. Burger steam-electric plant 
of Ohio Edison Company is located on 
the Ohio River well above flood stage— 
which may reach as much as 60 feet 
above extreme low water. Water is sup- 
plied to the condensers by a patented 
circulating water system pioneered joint- 
ly by Worthington and the consulting 
engineer, Mr. George W. Saathoff. 

All major equipment except circulat- 
ing pumps, which are designed to operate 
completely submerged if necessary, are 
located above flood stage. 

The new installation of a Worthington 
70,000 sq ft two-pass condenser and 
auxiliaries, serving a 90,000 kw turbine- 
generator, is the third Worthington unit 
in this station. Two 46,000 sq ft con- 
densers were previously installed. 

For advice on any new installation or 
information on a wide range of power 
plant equipment, consult Worthington 
Pump and Machinery Corporation, Steam 
Power Division, Harrison, New Jersey. 
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HOW IT WORKS 

Two full-capacity ci ing pumps are 
used in series.* The primary pump, submerged 
below extreme low water, is a Worthington 
motor-driven #1FLO. Its high starting head 
characteristic is able to deliver enough water 
for starting purposes. A booster pump—a 
single-suction volute Worthington MIXFLO, 
mounted directly upon an hydraulic turbine 
—starts when there is enough water in the 
control well. The two pumps then operate 
automatically in series at full capacity. 

Advantage is taken of maximum siphon 
effect from the condenser drop leg which 


enters the sealing or control well. From this 
well, all circulating water is passed through 
the hydraulic turbine. Thus the static head 
from sealing well to river level is utilized— 
75-80% being recovered—in reducing the 
work of the primary pump, with saving in 
overall pumping power. 

The booster pump functions until rising 
water renders the turbine ineffective. Then 
the primary HIFLO works alone, producing 
full capacity under reduced head. 

*In the new unit, there are two half-capacity 


primary pumps, permitting operation of only one 
in the winter when low water temperatures prevail. 


NGTON 


WORLD'S BROADEST LINE OF STEAM POWER PLANT AUXILIARIES 


Feed Water Heaters 
Steam-Jet Gectors 


Boiler Feed Pumps 
Woter Treating Equipment 


Steam Turbines 
Surface Condensers 
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PIPE FITTINGS 


reduce piping 
assembly time 


TO MARK PROGRESS 


THE COMPLETE ( FITTINGS LINE 
PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


CUDAHY, WISCONSIN 
MILWAUKEE SUBURB 
District Offices’ New York @ Buffalo © Pittsburgh © Philadelphia d @ Chicago St. Paul 


St. Lovis © Atlanta © Houston © Tulsa © Los Angeles © Havana © Torontc @ Mexico City 


Makeup goes smoother... with less chance for 
delay ...on those piping systems where Ladish 
fittings are installed. Ladish Controlled Quality 
makes the difference. By exacting controls over 
materials and manufacturing processes... 
Controlled Quality assures uniform weldability 
through metallurgical integrity, fast assembly 
through dimensional accuracy and provides a 
real assurance of ultimate operating economy 
and complete dependability ... reasons why it 


pays to specify LADISH. 
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FUEL-AIR RATIO 
FUEL FEED FIRE DRAFT 


GET ALL Three AND HAVE THESE RESULTS 


More steam from your Less fuel — coal — oil — Savings in maintenance | 
) 


present boiler. gas reauired. whether you have a single 


boiler or battery of boilers. | 


CASH STANDARD FUEL FEED CONTROLLER 
Automatically Regulates Fuel Feed 


This CASH STANDARD Master Controller automatically regu- 
lates fuel feed. Locate it conveniently. Working from boiler 
pressure, it will adjust the rate of b by 

the rate at which fuel (any kind of fuel) is apne to the 
boiler furnace. And it will adjust the Air Flow Controller so 
the correct amount of air is supplied for proper combustion 
—hence, money saving. 


CASH STANDARD AIR FLOW CONTROLLER - - - 


Meters the Air Needed for Combustion 


This CASH STANDARD Air Flow Controller meters the air needed 

for combustion. Instoll it near its damper. It is not offected by 

- changes in fuel bed resistance or any other vari- 

obles, because it meters cir supply according to 

= the differential pressure through the gas passages 

* of the boiler, doing its part to insure perfect 
combustion 


CASH STANDARD FURNACE DRAFT CONTROLLER - - 


Maintains a Constant Draft in the Combustion Chamber 


This CASH STANDARD Furnace Draft Con- 
troller (which comes complete with Operat- 
ing Power Cylinder) works from overfire 
droft, regulating the boiler uptake damper 

~ to maintain @ constant draft in the combus- 
tion chamber 


(ASH STANDARD 
CONTROLS .. VALVES 


A. W. CASH COMPANY 


DECATUR, ILLINOIS | 


‘3 
| Wie { 
| 
WS 
| 
\\) 1 
| | 
: 
| 
is | 
c 
BS hows she gyste™ | 
verre grat a? 
68" be made me 
and 
‘ with any yind 
\ 
Send for il 
| 
| 
| 
bgt 


100,000 Ib. unit | 
for well-known 


FINEST! 


} 


latest type Springfield Steam Generat- 
ing Units, designed especially to meet wineee 
today’s needs. The unit shown at the 
right is the third of this design ordered aa \e 
by one of the country’s largest makers 
of electrical parts for automobiles. Like r {MAN | 
numerous others, this company has 
placed its seal of approval on Spring- | Ht 
field with REPEAT ORDERS! 


4+ 


Springfield Boiler Company special- 
izes in the production of a complete t= 
range of steam generating equipment 
... ANY SIZE... ANY PRESSURE... 
ANY TEMPERATURE... AND FOR 
ANY FUEL. Springfield is organized Hy | A 
to apply the same engineering skill to 
all contracts, large or small. We will 
be glad to submit a proposal covering 
your requirements. 


Check with Your 
Consulting Engineer 
on Modernization and 
New Plant Projects 


This 2-drum Springfield Steam Generator is designed for 225 psig 
and operates at 150 psig. The design features a completely water 
cooled furnace, economizer, forced and induced draft fans, 
and dust collector. Firing is by traveling grate spreader stoker. 
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for VALVE and FITTING MATERIALS 


Here, steam up to 1500 pounds pressure 
and 1000° F, gives Vogt the answer to any 
question of materials or construction for 
valves and fittings in just a few days... 
facts that would take years to obtain under 
normal operating conditions! 


We set up our own Torture Chamber to 
determine the durability of valve packings 
and gaskets; the resistance of various steels to 
corrosion and erosion; and how hard and how 
smooth surfaces of seats, discs and stems must 
be to withstand steam at high pressures and 
high temperatures. We tested and found an 
ideal yoke nut material, and we uncovered 
facts on joint design that could be found in 
no other way. 


HENRY VOGT MACHINE CO.., Louisville 10, Ky. 


‘BRANCH OFFICES: NEW YORK @ CHICAGO @ CLEVELAND 
PHILADELPHIA @ ST, LOUIS @ DALLAS © CHARLESTON, W. VA. 


Thus, by constant and accelerated testing, 
we quickly and definitely prove or disprove 
the claims that are made for many newly 
developed materials. And thereby we make 
sure that only the best goes into valves and 
fittings that bear the name Vogt. 


Consult Catalog F-9 for the complete Vogt line of 
drop forged steel valves, fittings and flanges for 


steam, weter, oil, gas, air and refrigeration services. 


VALVES and FITTINGS — 
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Al the new steam station of the Niagara 
Mohawk Power Corp.. a complete S-A coal 
handling svstem moves incoming coal from 
rail cars lo a breaker house, then lo bunkers 
in the boiler -house or to outdoor storage 


Reclaimed coal is delivered from storage to Pi: Y & 
a ground level hopper where il re-enters the z 
conveying svstem for delivery to boiler house 


bunkers. This well planned system com 
bines marimum flexibility and economy 


can simplify ANY Coal Handling Problem 


pnd 52 It’s no accident that power plant men handling cost per ton. 


ZIPPER Conveyor-Elevators have increasingly turned to S-A de- Such installations are typical of the 
Weigh Larries 


Crodate; Gel Bling Tine signed and equipped coal handling sys- versatility of S-A engineering. S-A 


Belt Conveyors 
Belt Trippers 


Bucket Elevators tems for economical solutions to their makes all types of bulk material han- 
Gravity Discharge Conveyors 


Pivoted Bucket Carriers coal conveying problems. For over 50 dling equipment. Hence, we can be 
Flight & Chain Conveyors 


years S-A engineers have come up with unbiased in recommending the most 
“Natural Frequency” Vibrating Conveyors 


Screw Conveyors sound answers—whether for a simple suitable units or combinations of units 
Skip Hoists conveyor or for complete distribution for any need, no matter how special- 
Pan Conveyors systems, with flexible “pick-up and de- ized. Write for details. 
Track Hoppers & Bin Gates li 
ivery”’ at many ints—all at lowest 
Conveyor Belt Cleaners M 
Headshaft Holdbacks 
Speed Reducers & Bearings 
Car Pullers & Spotters 
TELLEVEL Bin Level Controls 


Pers TEPHENS*®ADAMSON 
Centrifugal Pilers 


Water Intake Screens 
wae peony the above 5 Ridgeway Avenue, Aurora, Illinois MFG. COS tos Angeles, Colif., Belleville, Ontario 


DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS HANDLING EQUIPMENT 
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UNION BONNET 
GATE. Screwed ends. 
Sizes: VY to 2-inch. 
Available in three 
different trim mate- 
rials for a wide range 
of services. Also with 
socket welding ends 


why CRANE 600-pound 
small steel gates 


are sure to meet your needs 


‘ You can’t top these Crane Small Steel Gates for 
dependable performance on high pressure, high 
temperature lines... for ease of operation... for 
simplified maintenance. That's because they include 
design features normally found only in larger or 
more expensive valves. 

Then too, these Crane valves are available in a 
choice of types to meet your particular requirements. 
For example, with union or bolted bonnets; with 
screwed, flanged, or socket-welding ends; and in 
trim materials recommended for all common fluids. 


CRANE 


SOO, 


Easy to Operate... 
ET NEW DESCRIPTIVE CIRCULAR AD-1881 

to Service 
For complete infofmation—including ; : 
prices—about these longer lasting, — ; 
easier operating Crane Small Steel 
Gate Valves. Ask your Crane Repre- 
sentative for your copy, or write 
| direct. No obligation. 


EASY ACCESS tostuff- 
ing box assured by 
swinging gland eye- 
bolts. Improved yoke 
design provides lib- 
eral working space. 


DEEP STUFFING BOX 
filled with high qual- 
ity asbestos packing 
rings maintains tight 
stem seal, 


LEAKPROOF BON- 
NET JOINT. Soft iron 
gasket in male and 
female joint cannot 
blow out. 


T-HEAD DISC-STEM 
connection provides 
flexibility for smooth 
operation; prevents 
stem distortion or 
binding of parts. 


No. 3611XW, 
Bolted Bonnet 
Socket-Weld- 
ing Ends 


, No. 3615XW, 
Bolted Bonnet 
Flanged Ends 


Cross-section No. 3607 XW, Bolted Bonnet Gate, Screwed 


General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving 

All Industrial Areas 


VALVES + FITTINGS + PIPE = PLUMBING = HEATING 
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Unloading Hopper Cars 


Unloading Time 


Actual examples with Allis- 
Chalmers car shaker. Good 
unloading facilities. 


WET SAND 
1¥2 TO 2% MINUTES. 


ROCK 
¥2 TO % MINUTES 
« «+ Ya to 6 in. crushed material. 
COAL 
1 TO 6 MINUTES 


. + « depending on surface moisture. 
ROM to 10 mesh x 0 screenings. 


\ 
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ALLIS-CHALMERS 


is A FAST, ONE-MAN OPERATION 


YOU CUT UNLOADING COSTS .. . Push a button and your Allis- 


Chalmers car shaker will empty a hopper-bottom car in minutes . . . and 

cleanly, too, even if your bulk material is damp, compacted or partially 

frozen. In addition, it promotes an even flow of material from the 
unloading station. 


YOU REDUCE UNLOADING HAZARDS... No 


workman need enter a hopper car with an Allis-Chalmers 
car shaker. It isn’t necessary, either, to re-position the 
shaker on the car or to adjust it manually to fit the car. 

Ask the A-C representative in your area to show 

you how this car shaker can save money in your 
operations. Call him, or write: Allis-Chalmers, 

Milwaukee 1, Wisconsin. A-3637 
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Savings in distribution equipment investment were made possible by selection of 
this General Electric 2500 hp synchronous motor for a municipal pumping station. 


G-E Synchronous Mofors 


J 


To meet the tough starting requirements of a ball mill, a mining company 
chose this G-E high-torque synchronous motor rated at 600 hp. Initial 
cost was low and the motor has given 20 years of dependable service. 


| Synchronous motors | 
‘save on first cost here! 
= 


| 


300) 
200 
100) 


Lower first cost of G-E synchronous motors is 
shown above, For applications in the white area, 
synchronous motors cost less than any other kind 
of motor. Calculations below show power savings 
on a typical 1000 hp, 514 rpm motor. 


Gain in efficiency over other 

types of motors at same rating ..... 2.2% 
Hourly saving at power rate 

of $0.01 per/kwh.... $0,184 
Yearly saving (assuming 

constant operation) Pre 
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Lower operating cost is the rule when General Electric Tri-Clad* synchronous motors are used 
with equipment such as this horizontal band re-saw, operating almost continuously at heavy loads. 


Offer Double Savings 


Lower First Costs, Lower Operating Costs 
Can Be Realized on Large, Constant- 
Speed Applications in Many Industries 


Before you select a drive for a large equipment provid- 
ing heavy and continuous service, be sure to investigate 
the economics of General Electric synchronous 
motors. On many applications such as pumps, com- 
pressors, fans, etc., outstanding savings are available. 


LOWER FIRST COSTS 

In most ratings where horsepower is equal to or 
greater than speed, the price tag on a synchronous 
motor with exciter and control is less than that of any 
other a-c motor with its control. 

And, because a synchronous motor improves plant 
power factor, initial investment in distribution equip- 
ment frequently can be reduced. (The load which any 
new or expanded power system will carry is propor- 
tional to the plant’s power factor.) 

LOWER OPERATING COSTS 
A synchronous motor usually has a higher full-load 


> 


GENERAL 


efficiency than any other type of motor, produces more 
work per dollar's worth of power consumed. Where 
loads are heavy and continuous, an advantage of from 
0.5 to 3.0% in efficiency pays off. 

Engineers with many years of field experience will 
tailor G-E synchronous motors and control to your 
job. Call in your General Electric representative— 
he’ll be glad to discuss your particular application. 
And for more information on G-E synchronous 
motors, write for bulletins GEA-5332 (low-speed) 
or GEA-5426 (high-speed) to Section 770-26, General 
Electric Company, Schenectady 5, N. Y. 


BE SURE TO SPECIFY 
G-E SYNCHRONOUS MOTORS 


The result of more than 55 years experi- 
ence in development, manufacture, and 
successful application, General Electric's 
line of synchronous motors is available in 
low speed and high speed types, engine- 
type and Tri-Clad* construction. 

Numerous exclusive design and con- 
struction features promote long, depend- 
able service. Get the full details! 

*Reg. trademark U.S. Pat. Off. 


ELECTRIC 
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HANCOCK 1500# and 2500# WELDVALVES are designed specifically for 
high-pressure, high-temperature steam plants — are safe, dependable in the 
severest service. No bonnet joint, gasket or seat insert to cause trouble. The life 
of the integral stellite seat and disc is permanent. Self-compensating yoke pro- 
tects seat and disc against wire drawing leaks and damage. No excess weight to 
create piping strains — compactness saves space. The valve stays in the line 
for servicing. 
Two valve bodies (34” and 144”) take care of all pipe sizes from 14” through 
2” —simplify inventory and maintenance. Service rating up to 2000# W.S.P. 
1050°F., and 6000# O.W.G. —100°F. 
End the costly hazards of valve leakage. Install safe Hancock WELDVALVES. 
Call your nearby Hancock Distributor for prompt delivery 

When Hancocks go in, valve costs go down 


WES 


MMi A product of MANNING, MAXWELL & MOORE, INC. watertown 72, MASSACHUSETTS 


MAKERS OF ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ¢ 
‘AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ 
AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


MANNING 
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TANK HEATERS 


SUPERIOR TANK HEATERS are used to heat viscous 
fluids pumped from storage without the necessity of 
heating the entire contents of the storage tank. With 
steam, or other heating medium supplied to the “U” 
tubes, only the liquid withdrawn from storage is heated 
to the required temperature. 


Open-end Type CI1U is designed for 
internal installation . . . applying 


heat directly of the point of evetien. SUPERIOR Heat Exchangers are available in a wide 


range of sizes and in a variety of shell, tube-bundle, 
and head designs to meet all conditions of heating, 
cooling, condensing and evaporating. 


Our engineering staff invites your inquiry regarding 
any proposed installation asa basis for a specific 
to the tank. Tebes engineering recommendation. For details of construc- 
may be bare, or finned, as required. tion, write today for fully illustrated Catalog 501. 


for performance you can BA NK on “ ; 


SUPERIOR COMBUSTION INDUSTRIES INC. EXCHANGERS 
TIMES TOWER, TIMES SQUARE, NEW YORK 18, N.Y. 
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You Get Better Tube Joints Because 


ELECTRUNITE TUBES 


Edwardsport Station of Public Service 
Company of Indiana is equipped with 
Riley Stoker Co. Boilers with a capacity 
of 400,000 Ibs. steam per hour and 
tubed with ELECTRUNITE Boiler Tubes. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 
224 EAST 131st ST.* CLEVELAND 8, OHIO 
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Full-normalizing gives ELECTRUNITE Boiler Tubes the uniform 
structure that helps provide extra years of trouble-free service. 


UBES FIT tube-holes snugly 

.-. joints roll-in tightly...tubes 
resist corrosion longer when you 
install ELECTRUNITE Boiler Tubes 
—the original electric-welded pres- 
sure tubes. 


The surfaces of fully-normalized 
ELECTRUNITE Boiler Tubes are 
clean, smooth, and free from scale... 


tubes are easy to insert in tube-sheets. 
Full-normalizing assures uniform 
ductility of the tubes... permits fast, 
tight roll-in without danger of crack- 
ing due to hard spots. 


Specify ELECTRUNITE Boiler Tubes 
... reduce the incidence of weepers... 
increase the time between retubings 
... reduce boiler maintenance costs. 


THE ORIGINAL ELECTRIC-WELDED PRESSURE TUBES 
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TANK PLANT 
GETS ROLLING 
IN RECORD TIME 


... With 


G-E Interlocked 
Armor Cable 


FROM WAREHOUSE TO TANK PLANT in less than a year. That’s the 
latest record of this midwest tank plant. This 53-acre tank plant was 
sped into production with flexible, adaptable G-E interlocked armor 
cable installed on Stacey aluminum racks. 


DET! 


wit! 


TERMINATIONS AND DET 


SPLICES were bolted 


INSTALLATION SPEED was a real advan- 
tage on main-feeder runs. Racks were 
quickly hung from ceiling and cables were 
pulled into place. There was no need to 
fit raceways and pull cables through. 


into position without 
delays — without ex- 
pensive lead joints nor- 
mally required in other 
types of installations. 


NO THREADING, NO 
PRE-BENDING re- 
quired on this run. 
Hours of bending 
time were saved on 
this secondary circuit. 
Threading and fitting 
at panel box were 
eliminated. 


GENERAL ELECTRIC 
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COMPLETE DATA ON ADVANTAGES 


Get the story on installation speed with G-E inter- 
locked armor cables from booklet 19-320. Write 
Section W11-463, Construction Materials Division, 
General Electric Company, Bridgeport 2, Conn. 
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DETROIT UNISTOKER Single retort underfeed 
with Adjustable Coal Feed Control, 


DETROIT DOUBLE RETORT A multiple retort— 
side cleaning underfeed for medium sized 
ilers. No basement required for ash removal. 


frowt 


Availebie br clpasijies ag to 290.00" 


We build stokers adaptable to any type or make of boiler or 
steam generator. No matter what you are considering we can 
furnish the ideal stoker—the one that fits the furnace and is best 
suited to your operating conditions. 

Detroit Stokers are successfully operating in thousands of 
boilers of different types, from firebox heating boilers to large 
steam generators of over 300,000 pounds of steam per hour, 
capacity. They are installed in private and public institutions, 
buildings, industrial and power plants, here and Abroad. 


Assembled and Inspected In Our Plant Before Shipment 


Each stoker that we design and build is assembled by experts 
in our plant and carefully inspected prior to shipment. You can't 
go wrong with Detroit. 

Built to outlast the boilers that they serve, Detroit Stokers give 
you the best, most economical firing method for your needs. An 
informal discussion with one of our Engineers will cost you nothing 
and might save you a lot. May we hear from you? 


SINCE 1898 


STOKERS | 


for aff types anc many: of 
we 2 “Res 
on 
az 
DETROIT STOKER 
GENERAL MOTORS BUILDING; DETROIT MICHIGAN 


Here! 


HE INDUCED-DRAFT FAN MOTORS look 
pretty small right out in the open air 
at the base of the towering stacks. But with 
today’s building costs there would have 
been nothing small about the ‘‘cover’’ 
charge for brick and mortar walls and a 
steel-braced roof to house the motors. 
Fortunately, modern Allis-Chalmers 
auxiliary-drive motors need no costly 
enclosures. 


You can count on Allis-Chalmers motors 
for the kind of operation you need for con- 
tinuous power generation . . . because A-C 
has the experience essential to designing and 
building motors for outdoor use. 

For many years, A-C has been supplying 
splash-proof motors for a variety of outdoor 
applications. Since 1946, tube-type totally- 
enclosed fan-cooled motors have been avail- 
able for operation under the most severe con- 
ditions indoors or out. And Allis-Chalmers 
is now offering weather-protected motors 
especially developed for modern outdoor 
power plants, 


Talk Over Your Needs 


All three types are available in sizes and speeds 
to meet all major auxiliary-drive require- 
ments. Your nearby A-C representative can 
help you select the motors that will best fit 
your needs for money-saving outdoor instal- 
lations. Allis-Chalmers, Milwaukee 1, Wis. 


Two 450-hp, 695-rpm, splash- 
proof cage motors driving in- 
duced-draft fans — as well as 
other Allis-Chalmers auxiliary- 
drive motors — are installed out- 
doors at the Natchez Steam Elec- 
tric Station of the Mississippi 


Power and Light Company. 
A-2653 


ALLIS-CHALMERS 
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Below is shown one 
of two Cochrane 
Multi-Stage Deaer- 
ators capacity 
40,000 Ib. hr., han- 


dling 100°. make- At the lett is shown a Cochrane 


Multi-Stage Deaerator, of ellip- 
tical design, installed in one of 
the country’s most important 
electric generating stations. 


up at a prominent 
public utility station. 


With a capacity of one million 
pounds per hour, it deaerates 
returned condensate to zero 
oxygen (0.005 cc. per liter) 
before being fed to the high 
pressure boilers. 


CCocunain originated and for many years has supplied the MULTI-STAGE 
DEAERATOR for the complete deaeration of 100% cold saturated water and for 
turbine condensate or other supplies where the difference in water inlet and 
outlet temperatures may be as small as 20° or 30’ F. It is designed as two heaters 
in series. The top heater is of the jet type and the lower heater of the down-flow 
tray type. In the jet heater, the water is heated to within a few degrees of steam 


temperature and the bulk of the non-condensable gases are liberated. The water, 


with very low oxygen content, passes down to the tray heater where complete 
heating and deaeration takes place. The first heater acts as a direct contact vent 
condenser for the second heater, permitting omission of the vent condenser. 


Write for a copy of Publication 3005. 


COCHRANE CORPORATION, 3106 N. 17th St., PHILADELPHIA 32, PA. 
In Canada: Canadian General Electric Co., Ltd., Toronto + In Mexico: Babcock & Wilcox de Mexico, S. A., Mexico City 
In Europe: Recuperation Thermique & Epuration, Paris 


COCHRANE 


PIONEERS AND LEADERS IN BOILER FEED PROCESS & INDUSTRIAL WATER CONDITIONING \s\°'"''" 


DEAERATORS and 


DEMINERALIZERS 
WOT PROCESS WATER SOFTENERS and DEGASIFIERS , ZEOLITE WATER SOFTENERS REACTORS ond CLARIFIERS Conmous Boner 
LOWOFF SYSTEMS 
‘SOFTENERS 


COCHRANE 
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SPECIALTIES RETURN 
SYSTEMS 


a New 


RECORDER 


using three 
established ideas 


Designed to handle the CO, measurement problems 
of large industrial power plants and central stations 
the new Hays Condu-Therm CO, Recorder uses three 
established ideas: 


The use of CO, measurement as a guide to com- 

bustion efficiency ...has been used by thou- 

sands of boiler plants and industrial furnaces, 

. Particularly where a single fuel such as natural 

as, > bituminous or anthracite coal is being 
urned. 


The thermal conductivity principle of gas analysis 

. .. has been accepted extensively in the process 

2 industries, because of its fast response to 

* changes in gas composition, its freedom from 
chemicals, and its proven reliability. 


Electronic type operation ... frees the instru- 
ment of the step action and delicate construc- 
tion commonly found in galvanometer operated 

. instruments... also adds greater speed, power 
and magnification, while assuring high accuracy 
and permanency of calibration. 


features five second response * 


with +.25% accuracy 


recording section 


analyzing section 


the condu-therm features: 


5 second response to CO: change due 
to: 

rapid change of sample gas in gas pas- 
sage system 

small volume of gas in analyzing cell 


continuous connection (through am- 
plifier) between analyzer and recording 
pen motor 


+.25% accuracy for chart ranges up 
to 0 to 20% due to: 


slide wire construction . . . 5 tolerances 
held to .1% 

recording pen cam precision-machined 
to .0001 in. 

high power gain (2.5 million) 

“Boiler plant’”’ construction unavail- 
able in any other instrument: 
linkage of %” x %”" bar 

multiple pen bearing of telescoping 
stainless steel tubes 

oilite bearings do not require lubrication 
chart plate of 4 in. permanent mold 
casting 

unit construction for easy replacement 
of each main element 


For full information on the Hays Condu- 
Therm CO, Recorder write for Bulletin 51- 
1008 which includes: 
detailed explanation of operation of analyz- 
ing and recording sections 
completely illustrated discussion of com- 
ponent parts and features 
drawings of and information on gas sam- 
pling systems. 


Automatic Combustion Control * Boiler Panels * Hays-Penn Flowmeters 
Verifiow Meters and Veritrol Gas Analyzers Draft Gages 
Combustion Test Sets © COs Recorders * Electronic Oxygen Recorders 


THE HAYS CORPORATION 


MICHIGAN CITY 3, INDIANA 


68 POWER * APRIL 1952 


" for large industrial power plants and central stations... 
a\ 
iy 
| 
| 
4 


PHILIP SWAIN, EDITOR + APRIL 1952 


Fireman- 


irst Class 


N HIS TWO RUBBER GLOVES, L P Jernigan, Oak Ridge 
Pause: No. 4317, holds the equivalent of 15,420 
tons of coal. He is “stoking” an atomic reactor with 
slugs of natural uranium, sealed air tight in aluminum 
cans. 

Because the reactor pictured is an old-timer, now used 
for experimentation only, the heai it extracts from these 
slugs will be less than 1 percent of the 15,420 tons-of- 
coal equivalent. And even that will be thrown away in 
the cooling air. Yet the heat is there in the slugs for any- 
one who can unlock it. 

Let’s look at some atomic arithmetic: Each slug pic- 
tured contains 2.57 lb of natural uranium. One pound 
of natural uranium contains 1/140 tb of uranium 255. 
When 0235 is fissioned in a chain reaction, each pound 
gives up heat equal to 1500 tons of coal. 

Even if we “burn” only the U235, each pound of nat- 
140 10.7 tons of coal. 
It now appears probable. however, that the process known 


ural uranium equals 1500 


as “breeding” can convert the entire remaining mass of 
natural uranium into plutonium—a nuclear fuel as good 
as U235. When breeding is demonstrated in a pilot plant, 
which may be soon, each pound of natural uranium in 
the world will become equal to 1500 tons of coal, and the 
15,420 
That's why we rate Jernigan “Fireman 


four slugs pictured will add up to 4x2.57x1500 
tons of coal. 
First Class.” even though the rubber-glove operation 


shown above may not be a realistic preview of atomic 
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power-plant stoking as it will be done in 1900 or 1970. 

But let's get along with the arithmetic of atomic fuel 
based on the breeding plants of the future. Suppose 
highly purified natural uranium then costs, say, $45 per 
lb—not far from today’s average. That will mean paying 
1500 cents for the heat of 1500 tons of coal, equivalent 
to coal at 3 cents per ton. | 

Incredibly cheap fuel? Yes, but hear the rest of the 
story before you rush out to buy stock in uranium power 
plants. Dirt-cheap atomic fuel doesn’t necessarily imply 
cheap atomic power. Remember that tides, winds and 
sun are “free” energy sources, yet can’t compete with 
coal as power sources. Excessive investment eats up the 
fuel saving. 

Assuming that the atomic plant will cut fuel cost 4 
mills per kilowatt-hour, how much more can we afford 
to invest in the plant, other things being equal? At a 
15% fixed-charge rate the 4 mills saving would justify 
an additional investment of $230 per kilowatt for 100 
percent load factor, or $115 for 50° load factor. For 
years to come, in our opinion, the extra cost of the atomic 
plant will be much more than $230. 

If this estimate is correct, truly competitive atomic 
power on a large scale is decades away. Meanwhile ex- 
perimental and subsidized installations on a limited scale 
may be “just around the corner.” 

For further details see Power’s editorial in the Feb- 


ruary issue. “Plain Talk on Atomic Power.” 
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@ at the New GADSDEN 
Steam Plant of the 


Alabama Power Company 


HAS BEEN 


It is the policy of Alabama Power 
Company to generate, transmit and 
distribute electricity to its custom- 
ers at the lowest cost consistent 
with good service. 


When designing the new 120,000 
kw. Gadsden Steam Plant, the 
Alabama Power Company, in keep- 
ing with this policy, incorporated 
proven engineering developments 
which contribute to economical 
power generation. High among 
these was REPUBLIC automatic 
boiler control. 


Two steam generators, each with a 
capacity of 600,000 pounds of 
steam per hour, and operated at 
875 psig. and 885°F, supply steam 
to the two turbines. Fuels used are 
natural gas or pulverized coal, 
either singly, or in combinations. 


feeders and Republic regulators 
serving one of the boiler units. The REPUBLIC control board is 
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made up of one electrical panel, 
one recorder panel, and two com- 
bustion control panels per boiler. 
All panels are joined together to 
form one continuous board for the 
two boilers. The boilers are rubber 
mounted to reduce vibration, are 
gray in color, and lighted from an 
overhead canopy. 


The REPUBLIC combustion control 
system receives its initial impulse 
from the main steam line through 
the master controller which estab- 
lishes a pneumatic loading pressure 
proportional to the boiler load. The 
loading pressure is transmitted to 
the variable speed coal feeders, 
and to the gas flow valve when 
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On this Republic ounliad board are mounted all gauges, meters and controls 
for operating each of the two boilers and their auxiliaries. 


burning gas in combination with 
coal. This pressure is also trans- 
mitted to the air flow regulator. A 
corrector regulator provides means 
for maintaining the proper steam 
flow air flow relationship. Provision 
has also been made for manually 
adjusting this ratio from the boiler 
panel. 

Air flow and furnace pressure are 
regulated by hydraulic coupling 
speed, but fan damper controls are 
provided for use at extremely low 
loads, wher the fan speed would 
be reduced below 30% of the 
motor drive speed. 


The boiler feedwater pumps are 


equipped with REPUBLIC auto- 
matic minimum flow hand reset 
valves. These valves open when the 
flow through the pumps is 150 gpm 
or less and by-pass this amount of 
water to the deaerating heater. 


The REPUBLIC feedwater regu- 
lator is located on the operating 
floor and can be manually operated 
during emergencies from the boiler 
control panel. The valve control is 
pneumatic, single element, but the 
valve is operated by a hydraulic 
cylinder. 


For complete information on 
REPUBLIC automatic boiler contro] 
write for Data Book No. S-21. 
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Villanova College used 


In Villanova College, Villanova, 
Pennsylvania, the job of safeguard- 
ing four vital services was en- 
trusted to genuine wrought iron 
pipe. Over 51 tons of Byers 
Wrought Iron pipe was used for 
steam supply, high pressure drip, 
condensate return and steam trans- 
mission lines in the boiler plant 
and distribution system. The trans- 
mission lines fan out from the new 
boiler plant to feed all the build- 
ings on campus. 

The steam transmission and dis- 
tribution lines provide another im- 
pressive engineering endorsement 
of genuine wrought iron’s proved 
dependability. Because plans 
called for the installation of these 
lines under the four track main 
railroad at Villanova station, the 
engineers voted for the long-life 
protection of this time-tested mate- 
rial to avoid the need for premature 
replacement. George M. D. Lewis 
was the architect; Gilboy and 


O'Malley were the consulting 
engineers; and Philadelphia 
Mechanical Contractors, Inc. were 
the contractors. 

Boiler plants in every section of 
the country depend on the durabil- 
ity of genuine wrought iron. In a 
number of reported cases, genuine 
wrought iron has doubled, even 
tripled, the useful life previously 
obtained from low-first-cost piping 
material. 

Our bulletin, WROUGHT IRON 
FOR PIPING SYSTEMS, discusses 
many corrosive conditions and 
illustrates many places where en- 
gineers have successfully applied 
genuine wrought iron. Write for 
a copy. 


A.M.ByersCompany, Pittsburgh, 
Pa. Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St.Louis, Houston, 
San Francisco. Export Division: 


New York, N. Y. 


Genuine wrought iron main and return 
lines in tunnel installation under rail!- 
road tracks. 


Genuine wrought iron steam transmis- 
sion lines. 


Why 
Genuine Wrought Iron Lasts 


This notch-fracture test spec- 
imen illustrates the unique 
fibrous structure of genuine 
wrought iron—which is re- 
sponsible for the high corro- 
sion resistance of the mate- 
rial. Tiny threads of glass-like 
silicate slag, distributed 
through the body of high- 
purity iron, halt and disperse 
corrosive attack, and discour- 
age pitting and penetration. 
They also anchor the initial 
protectivescale, which shields 
the underlying metal. 


“CORROSION COSTS YOU MORE THAN WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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From this alloy ingot it takes 10 tull months of steelworking ‘beef’ 
and watchmaking precision to make... 


H-P H-T Pipe Dreams Come True 


By DAWSON POWELL, Technical Editor, Grinnell Company, Inc 


APRIL 1952 


Manuracture, fabrication and erection of main 
steam piping for high-pressure high-temperature 
stations is a big job that starts with about a 20-ton 
ingot, finishes with gamma-ray tests. Chemist, metal- 
lurgist, physicist, radiologist and supersonic elec- 
tronic scientist are all on the modern pipe fabrica- 
tor’s team. 

This picture story follows, step by step, only 200 
ft of over 52 miles of piping fabricated for Salem 
Harbor Station of New England Power Co. These 
200 ft of main-steam piping convey 1450-psi 1000-F 
steam to Unit No. 1, rated at 75,000 kw. 

Commercial mills can’t draw pipe in the materials 


and sizes needed for this high-temperature high- 
pressure service. Instead, it must be tailored to the 
job, forged from huge ingots specially compounded 
at the steel mill. Piping shown here is 244% chrome, 
1% moly steel, excellent for high temperatures. 

After forging, the solid rod is bored and turned 
in massive lathes, sizing and finishing being done 
chip by chip. Then the pipe is bent, tested with su- 
personic apparatus, stress relieved, welded, stress 
relieved again. Last step is to use gamma rays to 
inspect every weld made in the h-p h-t line. 

For this story of precise manufacture, split-second 
bending, extensive testing, turn page 
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PIPE STORY continued 


} PIPE MANUFACTURE: 

THIS IS A BIG JOB 
WITH MICROMETER 
TOLERANCES 


BEFORE FORGING, ingot is brought 
to working temperature in oil-fired 
furnace. Here the ingot is removed 


AFTER the heat treatment, the bar 
is rough bored from end to end in a 
giant lathe. ID is now about 10 in 


FINISH BORING brings inside pipe 
surface to commercial smoothness. 
This follows rough boring, turning 


Ke 


Two DAYS’ forging reduces white- FOUR DAYS’ forging has changed the ingot into this solid bar that is over 
hot ingot midsection to about pipe 30 ft long; outside diameter is 15/2 in. From the forge the bar is moved 
OD. Ingot lengthens as job proceeds to a heat-treating furnace for slow cooling and preliminary heat treatment 


TURNING after rough boring reduces 
wall thickness to 2 in. for straight 
pipe. Bend sections are made thicker 


FLATTENING TEST in huge press is 
made on sample cut from each pipe 
run. This test is only one of many 


More on next page 
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PIPE STORY continued 


PIPE BENDING: 
THIS IS A TICKLISH 
JOB NEEDING SPLIT- 
SECOND TIMING 


TO PREVENT flattening while bend- 
ing, pipe is packed with sand. Air 
hammer vibrates it, packs the sand 


BENDING FURNACE raises pipe tem- 
perature to 2000 F in 3 hr 40 min 
Thermocouples, pyrometer check it 


: 


BENDING TABLE receives pipe 
from furnace. Bend must be made 
before pipe temp falls to 160u r 


SKILLED TEAM bends pipe, checks 
shape with template. Inside sur- 
face temp dropped about 100F 


SIX MINUTES after reaching bend- 
ing table, pipe is blocked up, 
covered with asbestos for cooling 


ULTRASONIC INSPECTION of wall 
after cleaning of pipe shows max- 
imum thinning of bend is | 16 in. 


: 


SALEM HARBOR STATION is still a steel skeleton when with ends plugged, waits for installation crew. Before the station 
installation of steam and other piping begins. Here the goes on the line, miles of piping will arrive from the fabricat- 
main-steam piping, coated with weatherproofing and ing plant and move quickly into place, ready for the job 


AFTER FABRICATION THE PIPE IS STILL A LONG WAY FROM 
BEING READY. HERE’S THE COMPLEX INSTALLATION WORK 


THERMOCOUPLES, one for record TAPE with lead identification let- RADIUM CAPSULE, 50 mg, is in- 
er, the other for potentiometer, ters wrapped on completed, stress- serted in access hole for gamma- 
double check on stress relieving relieved weld; gamma-ray next ray inspection Capsule radioactive 
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BEFORE WELDING, pipe preheated to 550 F. Dc shielded AFTER WELDING, watercooled induction heating coils are 
metallic arc using special Grinnell electrodes deposits moved together over weld for stress relieving. Pipe held 
metal like that in pipe. Welding time per joint is 24 hr at 1425 F for half hour for each V%-in. wall thickness 


SALEM HARBOR ENGINEERS AND CONTRACTORS 


Piping fabricators Grinnell Company, Inc 
Piping manufacturer Pennsylvania Forge Corp 
Piping installation Hartwell Co, Inc 


20 90-DEG BEND section of the main steam pipe is tem- 


WELDING OF BEND follows preheating with watercooled 
induction-heating coils. Pipe will soon be ready to con 


porarily hung in place before final installation. Soon 
this pipe will be welded, stress relieved, inspected vey 1450-psi 1000-F steam to station’s Unit No. | 
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High-Voltage Ac Motor 
Controllers...Today 


Adequate interrupting capacity is of prime im- 


portance in the selection of any high-voltage 


controller. Here are the classes available as 
outlined by G W Heumann, General Electric Co* 


PRESENT-DAY STANDARDS limit scope 
of the term industrial control to voltages 
of 5000 or less. Most high-voltage mo- 
tors in this range connect to power sys- 
tems having a nominal rating of 2400 
or 4160 v. 

High-voltage controllers must do the 
same job as low-voltage units. They 
must start, stop and protect the motor. 
Putting it in other words they must 
make, carry and break the normal start- 
ing and running motor current. Motor 
controllers may be in either Class A or 
Class E depending on their interrupting 
ability. 

Class A controllers can interrupt ten 
times rated motor current. This means 
they can interrupt stalled-rotor current 
of a squirrel-cage induction motor. Over 
the years many controilers having this 
ten-times-rated-current interrupting rat- 
ing have been installed They do a good 
job but have one weak spot. And that 
has to do with possible short-circuit cur- 
rents. 

Short circuits can occur on any power 
system. And their value must be con- 
sidered in the design of electrical equip- 
ment. How much short-circuit current 
may flow through a controller bears no 
relation to size of motor connected to 
that controller. It is determined by im- 
pedance in the power system plus total 
connected rotating machinery (both 
generating and load) which may con- 
tribute to the fault current. 

Years ago it was considered good 
practice and ample protection to “back 
up” branch-cireuits to controllers with 
circuit breakers in substation or power 
station. These breakers often needed 


*All the basle information in this 


from the author's informa onfe 
Voltage Alternating Current Motox 
ented before the 1951 AIEE fall general meeting in 
Cleveland, Ohio 


about eight cycles to clear a fault. This 
back-up protection was adequate as long 
as system capacities were small, mean- 
ing that relatively low currents would 
flow through the controller on the short 
circuit. 

But today the picture is different. 
Capacity of industrial power systems 
has grown. Serious damage can result 
if a Class A controller is in service on 
a modern system and a short circuit on 
the load side pulls high fault currents 
through it. The relatively slow-acting 
back-up protection permits too big a 
chunk of short-circuit energy to flow 
through the controller. 

Trend in the industry today is to 
recognize need for controllers with high 
interrupting capacity. Then the con- 
troller can interrupt faults between 
the controller and the motor without 
damage. 

Class E controllers have a high inter- 
rupting rating. There are two principal 
types depending on method used for 
interrupting. Class El units use the 
main controller power contacts for both 
starting and stopping motor and inter- 
rupting short-circuit currents. Class El 
controllers are available with interrupt- 
ing ratings up to 50,000 kva. 

Class E2 controllers use their main 
contacts for starting and stopping mo- 
tor; fuses interrupt short-circuit cur- 
rents. Contactors equivalent to Class A 
are used in Class E2 since they need 
interrupt no more than the normal 
starting currents and the motor over- 
loads. 

Fuses that handle short circuits may 
be (1) power fuses clearing the fault in 
one cycle (2) current-limiting 
type, which interrupts current flow be- 
fore the initial current peak has been 
reached. Class E2 controllers are avail- 
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AIR-BREAK Class E2 controller. About 
same physical size as oil-immersed unit 


able with interrupting ratings up to 
150,000 kva at 2400 v, and 250,000 kva 
at 4160 v. 

Under certain high-impedance fault 
conditions the controller overload relay 
may trip before the fuse interrupts the 
fault. So it’s necessary to correlate re- 
lay tripping time with fuse operating 
characteristics, and at the same time 
the contactor must allow for the let- 
through fault current that the contactor 
has to carry before the fuse clears the 
fault. 

Interrupting Rating. In calculating 
interrupting rating of controller con- 
nected to system rated 5000 v or less, 
several assumptions are made: (1) It 
is customary to neglect impedance of 
the generators, stepup transformers, 
transmission lines, and fault current 
contributions by synchronous and_in- 
duction motors. (2) An infinite bus is 
assumed ahead of the stepdown trans- 
formers. Then the short-circuit power 
flowing into the fault is largely de- 
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BLOWOUT COIL automatically increases 
the field strength when arc is on horns 


termined by the transformer and feeder 
impedance. 

Controller impedance, which would 
tend to reduce fault current, is a var- 
iable, depending on controller size and 
make. Therefore controller selection is 
based on the short-circuit current that 
would flow if the controller were shorted 
by a zero impedance fault at its line 
terminals. Short-circuit current thus 
calculated is the “available” short-cir- 
cuit current at point of controller in- 
stallation. Because of simplifying as- 
sumptions entering into the calculation 
the short-circuit current flowing into the 
fault will be smaller than the calculated 
value. This simplified method of cal- 
culation usually gives good results. 

The calculated short-circuit current 
is a symmetrical current; area of the 
curve above the zero axis equals area 
beneath. But in actual practice the 
short-circuit current may be boosted 
above the normal zero axis as shown 
above. It’s the de component of current 
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Oc 
component 


SHORT-CIRCUIT current often ‘‘offset’’ 
by de component, as lower sketch shows 


that offsets the zero axis of the current 
wave. How big this offset is depends 
on exactly when in the normal current 
wave the short circuit occurs. And the 
rate at which this de component slides 
back to the normal zero axis depends 
on the ratio of reactance to resistance 
(X/R) in the power circuit. 

And here’s how all this fits into our 
picture. When power fuses or circuit 
breakers are used to clear a short cir- 
cuit, the current generally interrupted 
is the symmetrical short-circuit current 
plus the de component. That's why cir- 
cuit breakers and power fuses are usual- 
ly rated in terms of actually interrupted 
short-circuit power. Such equipment 
(power fuses and circuit breakers) are 
applied using a calculated symmetrical 
short-circuit current multiplied by a 
given factor. This factor considers the 
de component, system characteristic and 
required interrupting time. 

High-Rupturing Fuses. The picture 
changes somewhat where high-rupturing, 
current-limiting fuses are used, as with 
the Class E2 controller. Reasoning is 
simple; the fuse element opens before 
peak of the short-circuit current wave 
is reached. And because of the differ- 
ence in rate of rise of current, an un- 
symmetrical short-circuit current is often 
interrupted at a lower instantaneous 
value than a corresponding symmetrical 
current. Hence current-limiting high- 
rupturing fuses are rated in terms of 
symmetrical available short-circuit kva 
they are capable of interrupting. 

So the first step in application of a 
high-voltage controller is to know the 
available short-circuit kva of your power 
system at point of controller installa- 
tion. Manufacturers rate Class El and 
E2' controllers in terms of available 
symmetrical short-circuit kva. 
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CURRENT-LIMITING fuse in high-voltage 
circuit opens before the peak is reached 


Oil or Air? Class E controllers are 
available with either oil-immersed or 
air-break contactors. In an oil-immersed 
type all arcing parts are enclosed in 
an oil tank. Often the contacts have 
no blowout or are chutes. Oil is relied 
on to quench the power arcs. Most im- 
portant advantages of oil-immersed con- 
tactors is the explosion protection the 
oil gives when equipment is installed 
in hazardous locations. And there are 
disadvantages too. 

Biggest is the maintenance angle. 
Any insulating oil will carbonize and 
sludge in time. This means cleaning 
contactor parts and renewing oil at 
regular intervals. And the maintenance 
picture includes checking any oil leaks 
that may develop. Experience over the 
years has shown that contacts arcing 
under oil have shorter life than contacts 
arcing in air. This is a distinct handi- 
cap when motor is started and stopped 
often. 

Air Break. Blowouts and arc chutes 
come into the picture with air-break 
contactors. Possible fire hazard from 
oil is eliminated, maintenance simpli- 
fied and contact life increased. For 
years air-break contactors have been 
preferred on controllers for frequent 
starting and stopping of motor especially 
where jobbing is involved. 

Most significant feature of modern 
high-voltage air-break contactors is the 
design of their arc chutes and associated 
parts. Current interruption takes place 
entirely within the are chute with little 
if any flame emitted. For this reason it 
is possible to reduce spacing between 
phases and between contactor and 
adjacent parts. It’s this evolution in 
design that allows fitting air-break con- 
tactors into the same space that is need- 
ed for the oil-type contactors. 
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BATTERY OF THREE 8-in. 6-stage high-pressure boiler-feed pumps 
for 1070 gpm, 1150 psi, can run in parallel over entire capacity range 


WATERWORKS PUMPS run in parallel on a throttled system. But opera- 
tion in most plants is only over limited range of the pump characteristics 


If two pumps run in parallel 
on a throttled system, their 
head - capacity curves should 
rise to shutoff, they should 
deliver some capacity over 
operating-head range. Here's 
how to use pump characteristic 


curves for safe paralleling 


By ROY CARTER 
and IGOR J KARASSIK 


Application Engineers 
Worthington Pump and Machinery Corp 


Study Your 


Pumpinc systems fall into (1) 
throttled and (2) unthrottled. In (1), 
flow is controlled by throttling with one 
or more valves the excess head de- 
veloped by pump or pumps. On some 
systems, like boiler-feed, a throttle 
valve directly in the discharge line con- 
trols flow. In others, such as city-water 
supply systems without a standpipe ot 
reservoir floating on the distribution 
mains, the water users control pump 
discharge as they open or close valves 
to suit their needs. In (2), unthrottled 
systems, where pumps discharge into a 
standpipe or reservoir, flow depends on 
head they develop and normal charac- 
teristics of system. Here, we will con- 
sider throttled systems only. 

Boiler-Feed Pumps. Fig. 3 is a sim 
ple boiler-feedwater hookup whose flow 
is controlled by throttle valve A. This 
valve can be positioned by hand or 
automatically by a feedwater regulator. 
Fig. 1 shows the feedwater-system head 
curves superimposed on the pump’s 
head-capacity curve. On these curves 
line CB represents boiler pressure plus 
the static pressure in the pumping head. 
This pressure is practically constant 
varying only with slight changes in 
boiler pressure. 

When water is supplied the boiler by 
the pump, pressure against which’ it 
operates increases because of friction- 
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BOILER-FEEDWATER system head curves plotted on feed- 
pump head-capacity curves show capacities pump runs at 
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TWO PUMPS with unlike head-capacity curves may operate 
in parallel but problem is different from one for like units 


Centrifugal Pumps Before Paralleling 


head losses in piping, fittings, valves 
and other devices in the line. With valve 
A, Fig. 3, open, we can assume that 
pressure due to friction losses increases 
along curve CD. This curve crosses the 
pump head-capacity curve at point L, 
which is the rated head and capacity 
of pump. 

Partly closing valve A increases fric- 
tion head and system’s head curve might 
rise to position CE. Further closing of 
valve A would produce other head 
curves like CF and CG. If valve is 
closed completely, pump pressure goes 
to shutoff at J. Then, by opening valve 
A, head curve can be varied so it ap- 
pears as a family of curves, represent- 
ing a fully closed valve at J and an open 
valve at D. 

With head-capacity curves for a 
boiler-feed pump as in Fig. 1, to supply 
the boiler with a quantity of water, Q, 
throttle valve is adjusted until system’s 
head curve is CF. This curve crosses the 
head-capacity curve at K and 
against which pump operates is repre- 
sented by vertical distance H. Actual 
head required to deliver quantity Q to 
boiler on normal head curve CD is 
represented by H:. As pump develops 
head H at capacity Q, valve A will have 
to throttle away a head equal to H-H 
or A. 

Rising Head Curves. When two like 


APRIL 1952 


head 


pumps with steadily rising head-capac- 
ity curves operate in parallel, system 
load should divide equally between 
them. Fig. 4 shows the head-capacity 
curve of either of two like pumps. To 
draw this curve for the two pumps 
operating in parallel we need only pro- 
ject capacity points at various heads 
on the curve to the right to double 
their value. For example, point A, 1000 
gpm at 244-ft head, is extended to the 
right to 2000 gpm and 244-ft head, 
point B. The 2000-gpm intersection C 
is projected to 4000 gpm, point D, and 
in like manner 3000 gpm is projected 
to 6000, and 4000 to 8000 gpm, as 
horizontal dotted lines indicate. Curve 
drawn through these points is head- 
capacity characteristic for the two 
pumps. Each pump is rated 3500 gpm 
at 197-ft head, point E, so two pumps 
are good for 7000 gpm and the same 
head, point F, on the 2-pump curve 
shown in Fig. 4. 

Power input to the two pumps is 
about 400 hp, point G on the horse- 
power curve for two pumps. This curve 
was plotted by doubling the horsepower 
for one pump and doubling the capac- 
ity. For example, at 1000 gpm, the 
power is 125 hp for one pump, point H. 
So for two pumps it is 250 hp at 2000 
gpm, point J. Repeating this procedure 
at different capacity values we get a 
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series of points through which the 2- 


pump power curve is drawn. 

If these two pumps operate on a 
throttled system and demand decreases, 
they must deliver less capacity. As a 
result, head developed increases and 
more throttling is necessary. For ex- 
ample, if demand decreases to 5000 
gpm, head developed increases to 227 
ft, point K, and power required is 356 
hp, point L. Each pump delivers 2500 
gpm against 227 ft and requires 178 
hp, point M. 

Unlike Characteristics. Two unlike 
pumps can operate in parallel, but they 
present different problems from two 
that are alike. Let’s study the two 
units whose characteristics are shown 
by full-line and dotted curves, Fig. 2. 
Either can be used alone on a throttled 
system. If power cost is high, pump 
with dotted curve would be preferred 
because its power at part capacities is 
slightly lower. 

Don’t infer that of two pumps the one 
with flatter head-capacity curve take- 
less power at part capacities, because 
this is not always true. Input depends 
on impeller and casing design, relation 
of design point to maximum efficiency, 
and other factors. So a pump with a 
steep head-capacity curve may take less 
power at part capacities than one with 
a flatter curve. But a unit with a steep 
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head-capacity curve, full line Fig. 2, 
has the advantage in a single-pump 
throttled system requiring a greater 
travel of the throttling valve, because 
more head has to be lost across valve. 
Operation is more stable. 

Drooping-Head Curve. In spite of 
having a drooping head-capacity curve, 
dotted line Fig. 2, this pump can usual- 
ly be used on a single-pump throttled 
system as operating point is determined 
by throttled-system head. On some 
throttled systems with a single pump 
having a drooping head-capacity curve, 
flow surging may occur. This has also 
developed to a less degree with pumps 
having a stable, constantly rising head- 
capacity curve, full line Fig. 2, but such 
cases are rare. 

When two or more pumps operate in 
parallel, Fig. 5, each has its own piping 
and fitting losses as well as losses com- 
mon to both. Instead of using the true 
head-capacity curve, use one measured 
from A to B in system study. This is 
the true characteristic of the pumps 
minus piping and fitting head losses 
from A to B. Usually in throttled sys- 
tems, particularly in high-head applica- 
tions like boiler-feed, losses in each 
pump’s piping are such a small part of 
total head, they may be neglected. 

Combined Head Curves. Fig. 6 shows 
characteristic curves of two pumps, 
each designed for 3500 gpm, 197-ft 
total head, point N, but with different- 
shaped head-capacity curves. A and B 
are head-capacity curves of the two 
pumps; C is the combined head-capacity 
curve. This curve includes values from 
D to E ox curve B to which is added 
curve A, aad extends from E to F. Point 
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SIMPLIFIED DIAGRAM of a boiler feedwater system hookup 
with a manually or automatically controlled valve at A 
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SIMPLIFIED PIPING hookup for two 


centrifugal pumps run in parallel 


G on curve A is at 0 gpm, while E on 
B is at 2650 gpm, with 223-ft head on 
both curves. Combined capacity of the 
two pumps at 223-ft head is 0 + 2650 
=2650 gpm. Point H on curve A is at 
228 ft and 1000 gpm. To get a cor- 
responding point for curve C we go to 
2450 + 1000 = 3450 gpm and 228-ft 
total head. 

At 2000 gpm on curve A, point K, the 
head is 224 ft. Again, to get a corre- 
sponding point for curve C we go to 
2600 + 2000 = 4600 gpm and 224-ft 
head, point L. Repeating this operation 
we get a series of points through which 
curve C can be extended to represent 
the combined characteristics of the two 
pumps. Construction of this curve is the 
first step in finding how two pumps 
with unlike head-capacity curves per- 
form on the same system. 

Waterworks Plant. Assume these 
pumps are in a waterworks plant dis- 
charging directly into a distribution 
system at a normal total head of 197 


Capacity, | OOO gpm 
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HEAD-CAPACITY and brake-horsepower curves for two like 
pumps and combined curves for the two pumps in parallel 


ft. At this head the two pumps dis- 
charge 7000 gpm, point M, where both 
have the same capacity, point V. If flow 
in system falls to 6000 gpm, point O, 
the two pumps develop 211-ft total head. 
Under this condition, pressure in main 
is 211-197 = 14 ft, or 6.06 psi higher 
than desired. This is something that 
must be accepted unless speed adjust- 
ment controls pump output. Of the 
6000-gpm discharge, 3100 gpm is sup- 
plied by pump B, point P, and 2900 
gpm by A, point Q. 

When points of total discharge and 
head are determined on curve C to find 
division of load between two pumps. 
project horizontally to left from C to 
intersect curves A and B, as indicated 
by dotted line from O to Q. 

If flow from system decreases to 5000 
gpm, total head increases to 221 ft, 
point R. Projecting to the left from R 
we intersect curve B at 2730 gpm, point 
S and A at 2270 gpm, point T. On re- 
duction of discharge to 3000 gpm, point 
U, head goes to 226 ft. Discharge of A 
drops to 500 gpm, point W, and to 2500 
zpm on B, point V. 

If system head is throttled to 230 ft, 
discharge drops to 2350 gpm for pump 
B, point Z. A won't discharge because 
system head has increased above the 
maximum 227 ft, point H for this unit. 
Pump A is therefore “backed off the 
line” by B, and operates at shutoff, a 
dangerous condition even for a short 
time. The two pumps should not oper 
ate in parallel at a cacapity below a safe 
minimum. 

Load Division. Assume 4 operating 
alone and discharging 2600 gpm, at 216- 
ft head, point ¥, when B starts. The lat- 
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CHARACTERISTIC CURVES, individual and combined, for two pumps, each de- 
signed for 3500 gpm at 197-ft total head, but having different head-capacity 
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TWO SIMILAR centrifugal pumps having drooping head-capacity characteristics 
can give operating trouble when connected in parallel on a throttled system 


ter has a head-capacity curve higher 
than A and picks up the load to back A 
off the line. If flow in system stays con- 
stant at 2600 gpm, the head rises to 224 
ft, point Y. On the other hand, if B had 
been discharging 2600 gpm alone and 
A had started, A could not have sup- 
plied any water to the system. 

Suppose these pumps operate on a 
system where the demand changes slow- 
ly and one unit is taken out of service 
when the load falls below 3500 gpm. 
Under careful supervision the two could 
operate safely in parallel. At 5000 gpm 
combined flow, A discharges 2270 gpm 
at 221 ft head, point 7, Fig. 2 and 6. 
Efficiency is 76.8%, point A, power in- 
put 165 hp, point B. Pump B discharges 
2730 gpm, point S, Fig. 2 and Fig. 6, 
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with an efficiency of 82.3%, point C, and 
185 hp, point D. Total power for the 
two pumps is 165 + 185 = 350 hp. 

If both pumps were like A, a flow of 
5000 gpm would take 2500 gpm from 
each unit, point E, Fig. 2, and 173 hp 
per pump or 346 hp for the two. With 
both pumps like B the power for each 
is 178 hp, point F, or 356 for two pumps. 
In one case, with two units alike, power 
is less than for two unike pumps, while 
in the other it is greater. This shows 
that having both pumps alike so load 
divides equally between them may not 
result in a driving-power reduction. 

Drooping-Head Curve. Two similar 
pumps with drooping head-capacity 
characteristics, dotted curve, Fig. 2, can 
give trouble when operated on a throt- 
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tled system. Curve AB, Fig. 7, shows 
head-capacity characteristic of either 
of two like pumps operated in parallel. 
Curve AD is theoretical combined head- 
capacity relation of the two. This curve 
is developed as explained in Fig. 4, as- 
suming friction losses so low in each 
pump’s piping they can be neglected. 

Assume a water demand of 1750 gpm 
and 226-ft head, point C, with No. 1 
pump operating alone, when No. 2 
starts. Pump No. 1 operating at 226-ft 
head applies this pressure to check 
valve of pump No. 2 to hold it closed. 
This is greater than the shutoff head, 
223 ft, point A, of pump No. 2. Thus, 
this pump when it comes up to speed 
on shutoff, can develop only 223-ft head, 
not enough to open the check valve 
against 226 ft, and it cannot discharge 
into the system. 

Several tricks overcome this difficulty. 
Consider the two pumps, Fig. 5, with No. 
1 operating at 1750 gpm. By throttling 
the discharge valve of this pump, pres- 
sure at B and on the check valve of No. 
2 can be reduced below the shutoff head 
of this pump. Then, when it is started 
it can open check valve and take part 
of the load. This and other tricks to get 
second pump on system generally re- 
quire careful handling of valves and 
timing. 

Division of Flow. With two pumps 
having drooping head-capacity curves, 
Fig. 7, flow may not divide equally be- 
tween them even if they are hydraulic 
duplicates and operate at the same 
speed. For example, to supply a de- 
mand of 2250 gpm, point E, load could 
be divided equally with the two oper- 
ating at 1125 gpm and 228-ft head, point 
F. Or under this condition one pump 
may operate at point C, 1750 gpm, and 
the other at 500 gpm. point G. Heads 
at these points are equal, but this does 
not insure stable operation. 

It is not good practice to operate in 
parallel two pumps with drooping head- 
capacity curves, Fig. 7, at capacities at 
which head exceeds shutoff. In Fig. 7 
this is 2100 gpm and 223-ft head for one 
pump, point H, or 4200 gpm and the 
same head, point J, for two. When the 
two operate at this or a greater capac- 
ity, they are on the stable part of their 
head-capacity curves and divide flow 
about equally. Also, one pump cannot 
take all load and shut off the other. 

Operating Requirements. For two 
pumps to run in parallel on a throttled 
system they should: (1) have head-ca- 
pacity curves that rise steadily to shutoff 
(2) have the same percentage reduction 
in capacity over their possible operating- 
head range or at least deliver some 
capacity. Usually. two or more units 
with stable head-capacity curves and 
about equal shutoff heads, share load 
nearly equally at their lower capacities. 
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Balancing fixed, operating, maintenance charges shows... 


How to Bring Coal, Ash-Handling Costs 


No Loncer need coal and ash han- 
dling make the use of solid fuel objec- 
tionable. There’s plenty of proved 
equipment on the market that gives coal 
the clean, labor-saving convenience of 
its competitors in all sizes of plants. 

Because so much equipment is avail- 
able a certain amount of confusion is 
bound to develop in its selection and 
coordination. Many plants avoid this 
confusion by calling in experienced 
consulting engineers. Results indicate 
real advantages for the well-integrated 
coal-fired boiler plant. But the major 
problem today is not just clarifying 
these advantages but also simplifying 
selection of equipment. 

One suggested way out is to establish 
standardized design patterns for plants 
with comparable coal consumption. And 
the idea offers rich possibilities. Be- 
hind any plan, though, there has to be 
a balance between economy in fixed 
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Movable car shaker complete with hoist or dolly 
can empty car “‘broom clean” in under 15 min 


charges and those for labor and main- 
tenance. What’s more, the selected in- 
stallation should promise definite boiler- 
room efficiencies, 

Investment Costs. Al] considerations 
of required equipment capacities and 
handling costs must come from rate of 
coal consumption and not steaming ca- 
pacity. Fig. 3 offers a quick check on 
coal rates for a new plant under desig- 
nated load factors. (Load factor is per- 
cent of maximum steam load—not boiler 
capacity—representing average steam- 
ing rate for full 8760 hr per yr.) 

Fig. 4 shows typical erected costs of 
handling systems recommended for var- 
ious sizes of plants. Note that total 
fixed charges do not exceed $0.45 or 
$0.50 per ton of coal consumption. Each 
break in these cost curves represents a 
change in recommended type and equip- 
ment. Remember it is possible to use 


less elaborate equipment in’ smaller 
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Frozen coal need be no problem. Just 
use portable car-thawing units above 


I: LABOR COSTS PER TON OF 
COAL CONSUMPTION BASED ON 
$3600 WAGE RATE PER MAN-YEAR 


] extra 
man, $ 


3 extra 
men, $ 


2 extra 


Tons coal 
used ayr 


plants with no important sacrifice of 
handling convenience or operating cost. 

Suppose you decide on a tile storage 
silo for a plant below 15,000 tons per 
yr and want to know fixed charges. 
Ignore this break as you come down the 
curve and continue line back to the left. 
Fixed charges naturally run higher. But 
in making up Fig. 4, all unnecessary 
frills were left out. The aim was a sys- 
tem to give optimum over-all economy 
and convenience but no extras. 

Labor Costs. What, then. did go into 
the systems of Fig. 4? The intention 
was to have the boiler operator handle 
all coal and ash within the boiler room 
without neglecting his other duties. For 
instance, the break at the 5000-ton point. 
Fig. 4, represents the place where push- 
button control for inside coal handling 
becomes economical. Automatic ash 
handling comes into the picture at 9000 
tons. In smaller plants you can justify 
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Here are fixed charges on per-ton-of- 
coal basis. They keep outlay in line 


li: TYPICAL INSTALLED COSTS OF HANDLING SYSTEMS 


Plant Handling equipment 
size, for 
tons, yr Coal | Ash 


300 Monorail hoist — 
2,000 Monorail hoist, bin 
5,000 feeder or lift truck 
6,000 Note 1 Hoist 
9,000 Note 2 Pneumatic 
12,000 Note 2 | Pneumatic 
3 
4 


tons 


15,000 Note Pneumatic 
30,000 Note Pneumatic 


Silo ca- Elevator 
pacity, capacity 
tons, hr 


Investment 
per annual 
ton coal, $ 


2.67 
Under 1.85 


29,000 | 16,000 
42,000 | 23,000 


By CARL A MARSHALL, Director, and 
DONALD M GIVEN, Fuel Engineer, 
Fairmont Coal Bureau 


To Small-Plant Levels 


handling equipment that needs occa- 
sional attention, some labor. 

Outside-the-plant coal handling in- 
volves unloading coal cars (unless you 
use trucks), as well as moving coal into 
and out of ground storage. A silo or 
bunker that holds a one-week supply 
eliminates the need to pull from ground 
storage except in emergencies and in 
that way reduces labor costs for han- 
dling reserve coal. 

Bartgis Brothers Co, Ilchester, Md., 
keeps their coal pile a quarter mile from 
the plant and there it sits except for 
emergency. They work out of a silo 
built for 700-ton storage to supply a 
30,000-ton annual consumption. Once 
a year they hire a bulldozer to turn 
over the pile and compact it (Power. 
January 1952, p 82). 

Contrast this record with a New Jer- 
sey firm of the same boiler-plant size 
that operates out of an overhead bunker 
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holding only a one-day supply. (In- 
stalled cost of this small bunker ran 
about the same as the 700-ton silo 
above.) Their ground storage is in con- 
stant use and they’re battling fire, dust 
and high extra-labor costs. 

Unloading Coal. What does unload- 
ing coal from freight cars amount to in 
dollars and cents? Roughly 6 to 12c 
per ton using labor at $1.50 per man- 
hour and allowing from 2 to 4 man- 
hours for 50-ton car in the small plant 
burning under 30,000 tons per yr. 

Since this means only 12 carloads per 
week or less, coal unloading constitutes 
a part-time job for the small plant. If 
you have to assign one or two full-time 
men to a boiler room for this job, the 
costs you charge against coal go way 
up. Table I shows how such extra labor 
mounts up on a full-time basis. 

Extra man costs should never exceed 
24c per ton. This figure allows at least 
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twice the time that could conceivably 
be used in unloading coal. Many plants 
today lick this headache by drawing 
labor from a central pool or a part- 
time charge for specific job details. 

How about frozen coal? You can get 
around this problem with portable car- 
thawing units, Fig. 2. They run about 
$262 each. Or if you handle consider- 
able coal, put in a car-thawing pit with 
one unit per car hopper for about 
$1500 per unit. Either type thaws a 
car out in under an hour’s time. 

While you’re about it, consider the 
advantages of car shakers. For a small 
plant $1700 buys a movable device, Fig. 
1, complete with hoist or dolly. Heavy- 
duty car shakers cost $12,000 up, in- 
stalled. None eliminate the need for car 
thawing but they all empty a car 
“broom clean” in less than 15 minutes 
if the conveyors can handle coal that 
fast. 

In the plant sizes in Fig. 4 the se- 
lected conveyors are only 25 to 50 ton- 
per-hr capacity so the shaker has to be 
started and stopped several times re- 
gardless of its capacity. 

Maintenance Costs. Selected equip- 
ment in Fig. 4 is as sturdy and reliable 
as you can get. But all need good pre- 
ventive maintenance. Actual mainte- 
nance costs should average about 10 to 
25c per ton. The higher charges occur 
in the smaller plants because of higher 
unit costs and not because of any dif- 
ference in equipment sturdiness. When 
you use high-maintenance conveyors of 
the screw or bulk-flow type, overdesign 
to contro] maintenance. 

Highest totals for all handling costs 
—fixed at 50c, operating at 24c, and 
maintenance at 25—come under the 
$1.00 per ton. Some of the plants in 
Fig. 4 can do the job for 50c per ton. 

Many existing installations could 
profitably be modified or even replaced 
where labor and maintenance charges 
prove excessive. Using large-capacity 
silos to augment or replace small-ca- 
pacity bunkers is one step that would 
pay in many plants. To convince man- 
agement, all the data you need is a 
yardstick such as Fig. 3 and 4 provide. 

Table IT summarizes typical costs for 
handling equipment, both coal and ash, 
for various-sized plants. Use it to guide 
your thinking on whether mechanical 
coal and ash handling can improve your 
boiler-plant picture. 

Case Histories. Every operating man 
who gets into this subject wants to be 
convinced. He asks for case histories. 
typical installations. They'll appear in 
next issue of Power. 

Photos: Fig. 1—Courtesy, National 


Conveyor and Supply Co: Fig. 2—Cour- 
tesy, Hauck Co. 
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ARRECIFES on the shores of the Caribbean Sea in Venezuela, 
South America, takes its name from the reefs extending into 


the ocean at this point. Modern semi-outdoor plant uses 
highest steam conditions now applied in this growing country 


ARRECIFES Helps Venezuela Grow 


Steam plant at ocean shore feeds electric en- 
ergy into growing transmission grid. Modern 
plant for 50-cycle system can be easily con- 
verted to 60-cycle frequency for future need 


®& Tue Arrecires Power Station of the C A La Electri- 
cidad de Caracas, Caracas, Venezuela, stands at the foot of 
a small valley in the eastern branch of the Andes Moun- 
tains on the shore of the Caribbean Sea. The plant name 
comes from the reefs that extend into the sea at this point. 
The main Venezuelan seaport, La Guaira, can be reached 
by eight miles of winding mountain road, while the capital, 
Caracas, is 35 miles away over the mountains. 

At present Arrecifes has two 20,000-kw turbine-generators 
and feeds the transmission system serving industrial and 


residential loads of the Federal District of Venezuela and 
part of the State of Miranda. It augments the output of a 
31,500-kw steam plant at La Guaira, a 10,000-kw diesel plant 
in Caracas and several small hydro plants in the mountains. 
A third unit of 30,000-kw capacity will start this year and 
the fourth, also 30,000 kw, is scheduled for 1954. 

Arrangement. The plant uses the unit-system layout with- 
out cross connections. Individual panelboards in front of 
each boiler hold all boiler manual and automatic controls. 
Turbine and generator panels back onto the boiler panels 
forming a duplex walk-in layout. Starting and stopping con- 
trols for turbines and auxiliaries center in these panels. An 
air-conditioned main switching and control room, about 20 
ft above one end of the turbine room, supervises field adjust- 
ment and synchronization. 

Although the system runs at 50 cycles all Arrecifes equip- 
ment is designed for both 50- and 60-cycle operation where 
possible. Where future change will be necessary, the design 
minimizes the amount of alteration needed. 

The semi-outdoor construction houses the turbine-genera- 


By O H PFERSDORFF", Project Engineer, J F Pritchard & Co. 


Cooling woter 


and AMILCAR SORIANO R, Chief Constr Engr, C A La Electricidad de Caracas 


PUMPS . 
Traveling Circulating *Mr Pfersdorff is now in Production Dept of Electricidad de Caracas 
woter screens -~ woter pumps 
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PUMP HOUSE AT SHORE tokes circulating water from ocean 
through concrete intake flume. Circulating pumps, for main 
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condensers, and other pumps stand in pump house rather than in 
main plant. If needed later, chlorination units may be put in 
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TWO 20,000-KW UNITS comprise initial installation. Boiler 


fronts stand at the right behind duplex panel control boards 


EVAPORATOR, BOILER FEED PUMP stand next to main con- 


denser on basement floor. Heaters rest on the mezzanine above 


their auxiliaries, four motor-driven feed 


compressors, heaters and bearing-cooling pumps. 
outdoors includes boilers, 


tors, pumps, air 
Equipment 
f-d and i-d fans, fuel-oil pumps, 
deaerating heaters, hot-process water softeners, 
Boiler fronts form part of the main building wall. 
cireulating-water pumps, generator hydrogen 
cooler and turbine oil coolers stand in the pump house at 
the ocean’s edge. Ocean water comes in through a 200-ft 
concrete flume to be pumped to the condensers, oil coolers 
and hydrogen coolers through 10- and 36-in. cast-iron pipes. 

Main condensers have using double- 


oil heaters, 
and filters. 
Condenser 


divided waterboxes, 


Contro/ panel, 


Burner 


ane _ 


20.000 | — 
generators Turdines:, 
¢ of 
A’ fon-2 Fuel oi! pumps 
\ 
ge \ 
ranks \ 
| 
Pi 
Hydrogen control» --Condensers ‘--Boiler feed pumps ~~Evoporator 
UNIT ARRANGEMENT of plant has one boiler feeding each tions are made between units. Straight regenerative cycle 
turbine. Each boiler has individual stack. No cross connec- uses four bleed points feeding 3 closed heaters, one deaerator 
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ELECTRICAL CONTROL ROOM stands at upper level overlooking 


main turbines 


Boilers and turbines are controlled from floor 


FOUR CIRCULATING PUMPS for first two main condensers 
stand in pump house with screen-wash and other auxiliary pumps 


The latter has prevented 
sand accumulating in the waterboxes. 

The 900-psig 900-F 250,000-Ib-per-hr boilers take feed- 
water at 340 F. Each boiler has mechanically atomizing 
burners firing Venezuelan bunker-C oil. Pipelines are now 
being laid to supply natural gas from eastern Venezuelan 
fields about 100 miles away. The 350-psig gas supply will 
throttle to 100-psig before entering the combustion-control 
valves. which in turn drop pressure to 10 psig at the burners. 
Gas rings, which will be added to the present burners, 
will allow dual-fuel firing. (Continued on page 9) 


flow and a down-flow arrangement. 


_ Boilers 
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900 F 
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day tonks > 
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Fire 
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HORIZONTAL FEEDWATER HEATERS on mezzanine level, be- 


low operating floor, work with deaerating heaters on roof 


FUEL-OIL PUMPS take fuel from day tank in background and DIGGING OUT 12 feet of debris, carried into plant by flood, 


pass it to boiler burners 


Two compressers supply instrument 
and combustion control needs for two 
units. One plant compressor supplies 
general needs and augments the instru- 
ment compressors through pressure- 
regulating valve in emergencies. 

Because Venezuela does not manufac- 
ture hydrogen now, it is expensive and 
uncertain to get makeup gas to replace 
normal leakage. To create such a sup- 
ply an automatically controlled unit for 
electrolytic decomposition of water has 
been ordered. It will produce hydrogen 
at 35 cfh at a purity greater than 99.5%. 
This will be enough for future need- 
The hydrogen unit will be some distance 
from the plant but will be under control 
of the operating crew 

Lighting and power conduit, cable- 
and ductwork are all carried overhead 
above the basement floor. The only un- 
derground wires are in concrete ducts 
between the main building and outdoor 
substations. This proved more conven 
ient for installation and needed some 
what less material without detracting 
from appearance or causing congestion 
of conduit and pipe. 

Water Supply. Space in the pump 
house will allow future installation of 
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at 300 psig and rate of 50 gpm each 


chlorinating equipment if it should be 
needed. Installation has been deferred 
because at the La Guaira steam plant a 
mussel coating 2-in. thick had accumu- 
lated each year in the circulating-water 
-ystem. Since then a cathodic-protec- 
tion system installed to reduce corro- 
sion has allowed only a 1'4-in. thick 
coating to accumulate in a 2'%-vear 
period, 

It was decided to see if this system 
also caused a similar retardation at 
\rrecifes after a one-year period. Sea- 
plant growth is apparent only in the in- 
take canal and pump house where the 
water is exposed to sunlight, but in 
negligible amounts. The condenser 
tubes have stayed relatively clean of 
algae by the scouring action of sus- 
pended silica and mica. 

Sweet water piped from the Marapa 
hydro station reservoir, three miles 
away. serves as bearing coolant. This 
water discharges to a sump to minimize 
waste. From here pumps circulate it 
through heat exchangers, bearings and 
small coolers back to the sump. Sea 
water, from the same source supplying 
the turbine oil coolers, also cools the 
heat exchangers in the sweet-water sv- 
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which buried feed pumps, compressors and evaporators in rear 


tem. Filtration and treatment make the 
-weet water potable. 

Sweet water also -erves as makeup 
after filtering and treatment in a hot- 
process softener primarily to remove 
-ilica. Pumps pass treated makeup to 
evaporators. 

Construction. Original building de- 
sign considered using a floating mat 
foundation since exploration showed 
firm bearing for this type of construc- 
tion. But there was also an average 
6-ft-thick stratum of softer, finer mate- 
rial about 25 ft below the ground surface 
extending into the sea.. After thorough 
deliberation a pile foundation was se- 
lected to avoid possibility of squeeze or 
shift in the softer strata from continuous 
vibration. 

All pipe including the low chrome- 
moly main steam piping was field fabri- 
cated and stress relieved. Many local 
welders were tested before a sufficient 
number were found to make up the 
piping crew. All labor, contractors and 
-ubcontractors were local. A total force 
of five supervisors and clerks were from 
the U.S.A. 

Operation. The first unit started run- 
ning in Oct 1950 carrying normal peaks 
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Power-Generating Equipment: 

International General Electric Co 
3000 ‘3600 rpm, 19 stages, 4 bleed points, 
hydrogen-cooled generator, 80% pf, 25,000/30,000 


Turbine generator, | 
20,000 kw, single flow, 
850 psig, 900 F, 


kva, 11,500/13,800 50/60 cycles, direct-connected 250-v 105-kw 
exciter 

Turbine-generator, | .. “ Allis-Chalmers Mfg Co 
20,000 kw, single flow, 3000/3600 rpm, 4 bleed points, 850 psig, 
900 F, hydrogen-cooled generator, 80% pf, 25,000/30,000 


11,500/13,800 v, 50/60 cycles, direct-connected 250-v 103.5-kw exciter 

Main condensers, 2... Allis-Chalmers Mfg Co 
22,500 sq ft, hecteeual: ‘eek l-in. OD, No. 18 Ambraloy tubes, 
171,000 Ib steam per hr, 25,000-gpm cooling water 

Steam-jet air ejectors, 2 Allis-Chalmers Mfg. Co 
Twin element, 2 stage 

Starting air ejectors, 2 

Circulating-water pumps, 4 
13,000 gpm, vertical, 
motor drive 

Condensate pumps, 4 = Allis-Chalmers Mfg Co 
400 gpm, 2 stage, 210-ft head, 1450/1760 rpm, 40-hp motor drive 


Allis-Chalmers Mfg Co 
Allis-Chalmers Mfg Co 
axial flow, 30-ft head, 970/1160 rpm, 150-hp 


Steam-Generating Equipment: 


Boilers, 2 3 -Combustion Engineering-Superheater, Inc 
250,000 lb per be, 900 psig, 900 F, tubular air heater 
Boiler setting refractory 
Boiler insulation 
Water gages 
Safety valves 
Steam gage . 
Valves .. 
Oil burners, 12 
Mechanical, wide range, 250-psig oil pressure 
Soot blowers .. 
Induced-draft 
127,000 cfm, double inlet 
I-d fan fluid coupling, 2 
I-d fan drive, 2 ... 
Motor, 300 hp, 720/ 750 rpm 
Forced-draft fan, 72,000 cfm, 2 
F-d fan drive, 2 ....... is 
Motor, 150 hp, 1500/1800 rpm 
Fuel oil heaters .. 
Emergency electric oil haate er 
Fuel oil pumps, 50 gpm, 4 


Refractories Corp 

Refractory & Insulation Corp 
Reliance Gauge Column Co 
Manning, Maxwell & Moore, Inc 
Manning, Maxwell & Moore, Inc 
Edward Valves, Inc 

. Peabody Engineering Co 


- Vulcan Soot Blower Corp 
-American Blower Corp 


American Blower Corp 
Allis-Chalmers Mfg Co 


American Blower Corp 
Allis-Chalmers Mfg Co 


Griscom-Russell Co 
General Electric Co 
H K Porter Co 


Feedwater System: 


L-p feedwater heater, 2 .. 
Horizontal, integral subcooling zone, 
l-p feedwater heater, 
Horizontal, 596 sq ft 
H-p feedwater heater, 2 . 
Horizontal, 648 sq ft 
Deaerating feedwater heater, 2 . 
243,000 Ib per hr, 60,700 Ib storage 
Bo'ler feed pumps, 4 . 
7 stage, double suction, 620 gpm, 


Griscom- Russell Co 
1265 sq ft, admiralty tubes 
Griscom-Russell Co 


Griscom-Russell Co 


Elliott Co 


Allis-Chalmers Mfg Co 
2610-ft total head, 3600 rpm 
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Arrecifes Plant, Units No. 1 and 2, C A La Electricidad de Caracas, Venezuela 


4 { Allis-Chalmers Mfg Co(3) 
General Electric Co(1) 
American Locomotive Co 
Allis-Chalmers Mfg Co 
Allis-Chalmers Mfg Co 
Allis-Chalmers Mfg Co 
Allis-Chalmers Mfg Co 


Boiler feed pump, 600-hp motor drive, 


Evaporator, 12,500 Ib per hr, 2 . 

Condensate transfer pumps, 140 gpm, 2 

Evaporator feed pumps, 2 

Heater drain pumps, 60 gpm, 4 

Water-treating equipment 
Hot-process softener, 12,000 100-gpm filters 


Auxiliary Equipment: 


Bearing cooling-water pumps, 4 Allis-Chalmers Mfg Co 
Vertical, submerged, centrifugal, 15- laws motor drives 

Salt-water pumps, 4 o Allis-Chalmers Mfg Co 
Vertical, submerged, centrifugal, 1200 gpm, 90-ft total head, 40/50-hp 
motor drives 

Screen wash pump, | ‘ 
700 gpm, 1990-ft head, 50/60 on: motor drive 

Traveling water screens, 52,000 gpm, 2 .. 

Plant air compressor, 1 


Allis-Chalmers Mfg Co 


Chain Belt Co 
“Chitage Pneumatic Tool Co 
2 cyl, 2 stage, air cooled, 40-hp motor drive 
Instrument air compressors, 2 Chicago Pneumatic Tool Co 
2 cyl, 2 stage, air cooled, 15-hp motor drives 
Turbine oil filter, 2.... 
360 gph, motor driven 
Bearing water cooler Griscom-Russell Co 
Turbine-room crane ... Maxwell & Moore, Inc 
75-ton main hoist, 5-ton geen hoist, 64-ft span 
Control-room air conditioners, 2 


Wm W Nugent & Co 


Chrysler Corp 

Ventilating fans, ... American Blower Co 
Two 15,000 cfm, one 46,000 cfm, two 65,000 cfm 

Cast-iron pipe 

Steel pipe .. 

Boiler stop valves 


Alabama Pipe Co 
-Moorlane Co 

. Wm Powell Co 
- . Yarnall-Waring Co 
General valves t Henry Vogt Machine Co 
Wm Powell Co 

Armstrong Machine Works 
.Philip Carey Mfg Co 
Baldwin-Hill Co 
.Fisher Governor Co 
Meuies Maxwell & Moore, Inc 
.Palmer Thermometers Inc 


Leeds & Northrup Co 


Boiler blowdown valves 


Steam traps . 

Pipe insulation 

Tank and duct insulation $ 
Regulating and control valves 
Pressure gages .. 
Thermometers . 


Temperature 
Conductivity meters . 
Vacuum indicator and barometer 
Vacuum recorders 

Pressure and level switches 
Temperature-control valve 
Water-level indicators 
Displacement meters 


Meriam Instrument Co 
Republic Flow Meters Co 
Mercoid Corp 
Taylor Instrument Cos 
Yarnall-Waring Co 
Buffalo Meter Co 
Combustion control 
Steam-temperature control 
3-element feedwater control 
Boiler—turbine panels 
Intercommunication system 


Bailey Meter Co 


Western Electric Co 


Engineers and constructors J F Pritchard & Co 


from 15.000 to 18.000 kw. 
it carried as much as 28.000 kw. No. 2.) damage from flood 
was scheduled to start Mareh 1951] 


however, 


On occasion 


Late in February, unprece 


dented rainfall and resulting landslides 


lainous terrain, 


forming rivers of rock and gravel dam But 
aged the outdoor equipment and filled — the 
the plant basement with 12 of mud 


and debris. 
date of No. 


This delayed the 
2 till May 22. 


starting the river. 


1951 


gravel 
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Initial consideration of possible plant 
s, because of the loca- 
tion in a valley in rather steep, moun- 
showed 
~afety because of ample drainage area. 
after a week of continuous rainfall 
rock overburden slipped off the 
mountain slopes causing a great dam in 
When this dam burst it spread 
and debris over the entire 
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valley and inundated the power plant. 
lo prevent a recurrence a 15-ft diversion 
wall of steel-sheet piling has been driven 
on the plant side of the gorge extending 
thout 600 ft up the valley from the sea. 

Since starting the plant, system load 
has reached 75,000 kw. The third unit 
will probably be needed before it Is 
ready for operation to maintain firm 
-ystem capacity with a one-unit outage. 
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Section A-A 
1 Well-designed heaters lead vented gas 
past feedwater inlet to remove vapor 


THorRoucGH, CONTINUOUS REMOVAL 
of air and noncondensable gas from 
feedwater-heater vapor spaces becomes 
more urgent as extraction pressure 
drops. In fact, closed heaters, operating 
at subatmospheric pressures and not 
vented, can and will drop their load 
within a few minutes. 

The cause is twofold: (1) loss of tem- 
perature differential, and (2) reduction 
in average heat-transfer coefficient. Both 
come from a build-up of non-conden- 
sable gas within the heater. Here’s how 
it comes about. 

A closed feedwater heater is primarily 
a condenser even though a condensate 
subcooler or desuperheater, or both, are 
made an integral part of it. Incoming 
steam vapor plus some entrained non- 
condensable gas enters the condensing 
space and most of the liquid condenses 
out. Condensate leaves from a bottom 
connection, Fig. 1-3, which you will note 
is always under an effective liquid seal. 
Unless special exits are provided the 
noncondensables can move no farther 
and tend to build up in concentration. 
In effect, the unvented, closed feedwater 
heater becomes a dead-end street for 
noncondensables. 

Temperature Differential. In theory 


Air bottle ey 


Bled steam 
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Closed heaters, operating at subatmospheric pressures and not vented, can and 
As air concentration builds up, tempera- 
Proper ventng is an important aid 


will drop their load within minutes 


ture differential and heat-transfer drop way off 


Here are sure ways to solve problems in... 


Venting Feedwater 


Heaters 


By F T ELDER, Engineer, Alco Products Division, American Locomotive Co 


the partial pressure on the condensing 
steam vapor goes down in proportion 
to the mol percent of noncondensables 
mixed with it. If you extract steam at 
7.0 psia and there’s 20 by weight of 
air caught in it, condensation takes place 
at 176.2 F only 0.65 deg below satura- 
tion temperature. Now if that 2% of 
weight of air can’t get out fast and 
completely, average air concentration 
builds up. levels off at 
around 20¢7 in the condensing space. 

Partial pressure in the incoming steam 
vapor drops from 7.0 psia to 6.0. Dew- 
point at this pressure is 170.1 F, nearly 


Suppose it 


seven degrees below saturation. Much 
closer to temperature of the boiler feed- 
water running through the heat-ex- 
changer tubes and acting as the con- 
densing agent. Heat-transfer capacity 
is bound to drop sharply with such a 
fall in temperature differential. 
Heat-Transfer Coefficient. An even 
factor in feedwater 
operation is the over-all heat-transfer 


more important 


coefficient. A small amount of non- 
condensable in’ the vapor affects it 
greatly. The condensation process itself 
has heat carry over from the hot medium 
to the cold medium by a mass diffusion 
of droplets of condensed vapor that set- 


ENGINEERING AND MANAGEMENT SECTION 


tle out to form a condensate film on 
the cold surface. With non-condensable 
gas present these droplets have to pene- 
trate through the gas layer overlaying 
the condensate film. 

How does an actual case work? With 
nonferrous tubes carrying water within 
them at normal commercial-water veloci- 
ties the heat transfer coefficient for pure 
steam runs 600 to 1000 Btu per hr per 
sq ft per deg F. And for concentration 
of 1 to 20% of noncondensables in the 
vapor stream, the diffusion coefficient 
from the vapor stream to the condensate 
layer is about 10,000 to 20,000 Btu per 
hr per sq ft per deg F. When you raise 
noncondensables up to 20%, by weight, 
the diffusion coefficient drops about ten- 
fold. Effect on over-all heat transfer 
becomes very noticeable. You can relate 
the effect directly to the ratio of partial 
pressures in the noncondensables and 
the vapor. As the condensing process 
continues along the length of the heater 
and the proportion of noncondensables 
hecomes relatively larger, the instanta- 
neous coefhcient falls off. 

When both average heat-transfer co- 
efficient and temperature differential fall 
off. the feedwater heater rejects some 
A part of the 


of its condensing duty. 
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It should be generously 


sized, as short as possible, direct, free of traps and of loops 


load transfers to the next higher-pres- 
sure stage heater and so on to unbalance 
the turbine heat cycle and reduce ther- 
mal efficiency. 

Improper Venting. How about solving 
Best 
approach seems to be that they be large 


the problem by vent openings? 


enough and properly connected with the 
In fact, there should be 
enough vent openings to handle even an 


vapor spaces, 


excess volume of noncondensables. 
Vents by.themselves aren't the com- 
plete answer. Internal heater arrange- 
ments need to be planned so they don’t 
upset venting paths. For example, a 
closed heater may effectively purge one 
section of noncondensables while permit- 
ting a pocket to form for unvented gas 
Such a condition 
renders a large proportion of the heat- 
transfer surface ineffective, and there’s 
still the added attack 
from corrosive agent build-ups in the 


in another section. 


possibility of 


moisture atmosphere of one of these 
local noncondensable gas pockets. Two 
good reasons for improved internal ar- 
rangements. 

Unfortunately there’s no set, rational 
way of predicting quantity or quality 
of noncondensable gas that will appear 
at any given bleed point. Its presence 
in the system is accidental in the first 
place. Air infiltrates where cycle pres- 
sures drop below atmospheric; gas en- 
ters with the makeup feedwater. Amount 
of infiltrating air depends on tightness 
of the glands. pump packing. piping. 
Makeup noncondensables vary with the 
nature of the raw water. its pretreat- 
ment, efficiency of deaeration. 

Secause of these unknowns the feed- 
water-heater manufacturer can’t design 


What he can do is 


draw on his experience in’ providing 


the venting system. 
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adequate venting holes and in correct 
arrangement of heater internals. 

On well-designed feedwater heaters 
the vent openings communicate with 
“air shrouded 
rounding the feedwater inlet, or coldest, 
pass. These boxes draw in the vapor, 
rich in noncondensables, at one side, 
pass it over the relatively cold tubes to 
condense out most of the moisture and 


boxes” sections  sur- 


reject the stripped gas through openings 
in the shell into a lower-pressure re- 
ceiver. Condensate drains from the baf- 
fled sections through openings in the 
lower plates and returns to the main 
condensate streams. 

Except for very high-pressure stages 
one air-withdrawal box should go in at 
end of all heaters. With 
piping arrangements, notably where ex- 
tracted steam enters at the extreme end 
of the heater shell, air-box location and 
arrangement merit special attention. But 
this is properly the designer's problem. 

Fig. 1 shows a typical installation of 
iir baffling in a vertical U-bend feed- 
water heater. Note that vapor and air 
enter at both sides of the baffled section 
and have to traverse active condensing 
surface before they leave the shell. Fig. 
2 pictures a typical internal venting 
arrangement for a horizontally installed 
heater. 

These air shrouds should preferably 
be connected separately and independ- 
ently to the receiver, and particularly 
so where steam at low 
pressure. Occasionally piping or instal- 
lation arrangements make it convenient 
or desirable to interconnect the shrouds 
internally and withdraw the gas from 


each some 


extraction is 


the shell through a single opening. Such 
a case would be a low-pressure heater. 
installed within a condenser neck and 
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with one end projecting outside the 
plate but enclosed in a sleeve. But this 
arrangement is not ideal and should be 
avoided where possible. 

Use as short and direct a piping hook- 
up as possible for venting a low-pressure 
heater to a suitable receiver (often the 
main condenser). Hold bends and el- 
bows down to a minimum and avoid any 
loops or traps where condensate can 
collect. Further, use adequate-size lines 
without restriction or reduction, and 
cover them with suitable insulation. 

Fig. 3, left, shows a vertical heater 
operating at or below atmospheric pres- 
sure. Its vent lines come together into 
a common line of similar pipe size for 
connection to the main condenser. This 
is a poor arrangement. With both vent 
valves open, little or no venting takes 
place for the bottom section. There'll 
always be a small pressure gradient 
within the heater between steam en- 
trance and tube ends. This, coupled 
with friction loss in additional pipes 
and bends from the lower section, re- 
sults in a larger proportion of venting 
from the top section. In addition, the 
small discharge line hasn't enough ca- 
pacity to carry the volumes that could 
be withdrawn simultaneously from both 
sections. 

A closer look at Fig. 3 reveals a ten- 
dency for a greater portion of the vapor 
to flow in a downward direction in the 
heater so more air accumulates in the 
bottom of the shell. Closing or restrict- 
ing the top valve to bring about greater 
venting from the bottom reduces the 
over-all venting capacity and results in 
incomplete purging of the upper section. 

Fig. 3, right. shows a similar low- 
pressure heater but with a satisfactory 
vent piping. Lines are more generously 
sized and connect directly to the re- 
ceiver, 

Vertical distance between point of 
withdrawal of vented gases and dis- 
charge to the receiver should be held 
to a minimum. The most it can be is 
something less than the equivalent of 
the available pressure differential in 
feet of water column. Otherwise, any 
condensate that may accumulate at the 
withdrawal point could be siphoned into 
the vent line and block it off. 

(ny vent piping system needs suitable 
regulating valves to permit optimum 
gas withdrawal. Only by experiment 
can you establish just what is optimum 
withdrawal. By definition it’s the small- 
est opening that has no appreciable ef- 
fect on temperature rise in the feedwater 
stream. Excessive venting wastes high- 
grade uncondensed steam. 

Some operators install an orifice in 
a bypass around the regulating valve in 
each vent line so there can be no com- 
(Continued on page 208) 
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Severe, uniform sion ate away 


the blade edges, lashing stays secure 


corr 


Older turbines may 
edges like these 


sometimes have blades with corroded 
Silver solder was used to rebuild edges 


Ce rrosion 
lashing, 


reduced blade section at 
caused pitting behind wire 
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2 3 4 


Blade edges notched by corrosion can 
be ground, polished for more service 


Chrome-alloy blades, left, and 5% nickel blades, right, 
served in same blade row to determine corrosion resistance 


Avoid Blade Corrosion and Erosion 


By W H LLOYD, Blading Engineer, Steam Div, Westinghouse Electric Corp 


Watch steam turbine blades 
closely when you suspect a 
change in steam impurities. 
Although modern metals usu- 
ally lick corrosion, you may 
have to install special ma- 
terials for a tough problem 
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\ vanery or blading materials have 
been used in developing the steam tur- 
bine. Some are resistant to corrosion, 
like bronze, manganese copper and pure 
nickel. Others are quite severely at- 
tacked, like the steel 


clude 5°) electric-furnace nickel. ear 


groups that  in- 


hon steel and copper clad steel-. 
Linder 


blading 


favorable conditions. turbine 
lust- Even 
condition~. it vives long rieds 


for years under 


service blading failures as a 


single cause of turbine outage always 
create serious operating problems. In 
an effort to obtain a material that was 
not subject to corrosion and had higher 
physical strength, the 12% chrome-iron 
alloy was developed. Corrosion resistant 
and possessing excellent physical char- 
ieteristics, this material is now accepted 
quite generally throughout the industry. 


In corroding. a material deteriorates 


hemically, while in eroding some me 
| 


hinieal process wears away the metal 
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Over-all corrosion affects blades 


Last row blading of chrome alloy can be eroded severely 
on the inlet edges by wet steam containing 12% moisture 


Corrosion. Purbine-blading corrosion 
varies considerably. It has more serious 
effect on spindle blading than on sta- 
tionary blading. Severity, location. and 
local concentration differ widely and 
must be considered for the particular 


Fig. 1 shows a typical 


case involved. 
example of uniformly heavy corrosion. 
Although attacked quite severely, es- 
pecially at the tip end, the lashing wire 
remains secure and there are no local- 
ized areas undermined at these stress 
points. This condition presents a ques- 
tion of efficiency rather than safety of 
operation. 

Fig. 


Ww here 


2 shows a contrasting condition 
corrosion materially reduced the 
cross section of the blade at the lashing 
and concentrated in a deeply pitted local 
Despite the more 


behind the wire 


or less uniform over-all corrosion, loss 
of bond at the wire will inject an ele 
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and lashings uniformly. 
blade shape, speed, material, standby-period length and quality of the steam 


Attack varies with 


ment of risk that cannot be overlooked. 

Occasionally edges become notched 
Here, corrosion on the 
surfaces is not unduly heavy, but the 
localized attack if allowed to progress, 
would eventually reduce the cross sec- 


as in Fig. 3. 


tion to the danger point. Corroded areas 
like this can be ground and polished 
to remove the irregular contour and 
restore a well-rounded edge, removing 
the immediate danger. Experience, to- 
gether with a knowledge of the overall 
stress picture as related to the blades, 
determines the extent of grinding. 
Group of blades in Fig. 4 is typical 
of over-all corrosion sometimes found 
the areas attacked 
most heavily. Comparing Fig. 1 to 4 


and shows clearly 


-hows that pattern, location and severity 
of attack varies as previously mentioned 
blade 


standby periods and quality of steam. 


with shape. speeds, materials, 
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Severely corroded blading sometimes 
continues on duty without any failing 


Wet-steam erosion concentrated just ahead of lashing wire 
and then tapered off to zero in about one-half blade length 


Each case needs individual handling. 
At times corroded blades have been 
such reduced 
cross section it was almost unbelievable 
that they had not failed. Fig. 5 shows 
an example of impulse blading, severely 
corroded, that had not failed. 

Loss of material along inlet edge of 
blading in older designs usually pre- 
sented a problem with regard to lashing 
wires. In many instances, the lashing at 
or near the inlet edge demanded careful 
and experienced inspection. Restoring 
this edge to some degree was attempted 
by depositing silver solder along the 
edge, Fig. 6. This protected the edge 
somewhat. but the extent to which it 
served its purpose largely depended on 
the bond obtained. This usually 
rather questionable, considering the cor 


found service with 


Was 


roded areas soldered. 


Fig. 


7 compares corrosion attack on 
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1 Not ail blades in one group erode uniformly along inlet edge. Misalignment 
of inlet edges results in projecting edges being more subject to wearing action 


Long low-pressure blades are difficult to keep perfectly aligned along the 
inlet edges. This causes various degrees of erosion on the length of one blade 


11 


1 Infrequently, notches on blade edges formed by erosion may start a fatigue fail 
ure 


This possibility makes it blades carefully 


imperative to inspect eroded 


* 


1 Constant circulation blading elimi- 
nates cross flow, reduces erosion 


BLADING TROUBLES 


continued 


5 nickel with chrome alloy. Both 
blade groups were part of an experi 
installed for comparison 


Appearance of the surfaces is self-ex- 


mental row 


planatory. 
Any 


blading involves either (1) efficiency as 


deci-ion to replace corroded 


the sole consideration or (2) safety of 
the unit. if it 
attack. 
blade replacements in older machines 


is endangered by the 
During development of the art, 
with chrome-alloy blading 


were made 


in various locations. Frequently condi- 


tions exist where one or more heavily 


corroded rows are in service followed 
by rows of new and more modern ma 
terials. Consideration must be given in 
such an analysis to the ultimate result 
if failure occurs in the doubtful areas 
and extensively damages the new blade- 
in the following rows. 

Erosion. While corrosion attacks cer- 
tain materials quite severely, the prob- 
lem of is quite different be- 
cause it may be present to some degree 


erosion 


on all materials. This depends on such 
factors as individual blade design, de- 
sign requirement dictating the steam 
path, location of blade path. quality of 
steam and speeds. rarely. 
if ever, found ahead of the dewpoint 


region. But starting there and including 


Erosion is 


the last low-pressure rew it can present 
a serious problem. 
Although 


general use is corrosion resistant. it does 


the chrome-iren alloy in 
erode rather beavily along the inlet edge 


Fig. 8 This blading is the last low 
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1 Constant circulation blade row has 
stellite shields on near inlet edges 


pressure row of a straight condensing 
turbine having about 12% moisture 
content in the exhaust. Fig. 9 shows 
the extent to which erosion has taken 
place and its relation to the blade, 
usually heaviest near the tip and taper- 
ing off to zero in about one-half blade 
length. 

Fig. 10 shows the variation in location 
and severity of erosion of various blades 
in a group. Not all blades erode in a 
uniform pattern, nor an equal amount 
along the edge. This is caused in large 
measure by misalignment of the inlet 
edges where certain blades stand 
“proud” as related to others. Long low- 
pressure blades present quite a problem 
in this respect and every effort is made 
to keep the edges in line to prevent 
excessive erosion on individual blades, 
as Fig. 11 illustrates quite well. 

In straight-condensing units the last 
two or three low-pressure rows bear the 
brunt of the erosion, while in the reheat 
machine the reduced moisture lessens 
the erosion. Increased moisture content 
accelerates erosive action, especially if 
solids are present in the steam. Even- 
tually moisture becomes so important 
that some form of protective shield must 
be installed. 

Blade erosion is not usually danger- 
ous if the attack is uniform, even though 
rather heavy. Unless erosion concen- 
trates at highly stressed areas with re- 
duced local cross section of the blade. 
it need not cause alarm. In the past 
it was customary to dress these rough- 
ened edges to as smooth a contour as 
reasonable before further operation. 
This practice has been virtually aban- 


APRIL 1952 


1 Only slight erosion shows on outer 
end of shielded inlet edges of blades 


doned in recent years. Only when pro- 
tective shields are to be applied, after 
service, is the edge ground smooth to 
receive the shield. 

Sometimes local notched areas along 
the inlet edge of rotating blades showed 
definite evidence of having been caused 
by the location and shape of lashing 
wires in preceding rows. These wires 
formed a definite pattern of flow and 
contained concentration that occasion- 
ally became quite serious. A study of 
these flow patterns led to using a shape 
of lashing known as streamlined. This 
largely eliminated the undesirable ef- 
fects. 

Sometimes the forming of deeply 
notched areas has started fatigue failure 
as shown in Fig. 12. This is not gen- 
erally true. 

Development of blade contours has 
reduced erosion as demonstrated by 
constant circulation blading, Fig. 13. 
The constantly changing inlet and out- 
let angles fulfill ideal flow requirements 
eliminating radial components of flow 
and consequently reducing rate of 
erosion. 

Fig. 14 shows the blade contour, shape 
and type of lashing, and riveted shroud 
attachment common to the constant-cir- 
culation blading used in modern low- 
pressure elements. Fig. 15 and 16 show 
typical examples of erosive attack after 
continued service. Although blade sur- 
faces in Fig. 15 are coated with “earry- 
over,” the erosion attack along the inlet 
edge is relatively light across the tip of 
the stellite protective shield. In Fig. 16 
the effect is light even though no shield 
was used. Note the scale-free surfaces 
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1 Unshielded edges have only been 
eroded slightly, note scale absence 


of modern chrome alloy compared to 
the non-resistant types shown previously. 

Protective Shields. In an effort to re- 
tard erosion, various materials have 
been deposited along the inlet edge, 
while others have been attached in the 
form of a shield. Of the experimental 
materials, stellite has given the most 
satisfactory results. Having a high per- 
centage of cobalt and chromium, and 
with Rockwell hardness of 42 (C-scale), 
stellite is suitable for both application 
and erosion resistance. 

At times stellite shields have to be 
replaced. When possible the shield is 
formed into a curved section or “nose” 
that fits around the radiused inlet edge 
of the blade and extends back over the 
convex surface about “x in. Severity of 
expected erosion governs the thickness 
of shield selected. In general, the last 
three rows of low-pressure spindle blad- 
ing are shielded. This may vary, how- 
ever, with tip speed and percentage of 
moisture in the steam. 

Erosion quite often causes concern 
that is not justified, at least for safe 
operation. Life of eroded blading de- 
pends principally on its strength, and 
not on loss of turbine efficiency from 
surface roughness or change in inlet- 
edge contour. Rarely, if ever, is a row 
of blading replaced solely because of 
eroded inlet edges. The extent to which 
unshielded blades should be allowed to 
erode before applying protective shields 
is a matter of experience and best de- 
termined by a turbine inspector. After 
heavy erosion an experienced mechanic 
can replace protective shields in’ the 

(Continued on page 206) 
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Complete purification of used 
oils can often be handled at 
a fraction of new oil cost. 
Whether a re-refining plan can 
be adopted profitably in your 
plant is simply a matter of 
economics. Several utility com- 
panies have found .. . 


AUTOMATIC RE-REFINER, being adjusted by this operator, is installed in Swan Falls 
Station, Fryeburg, Me. Unit handles 55 gal of dirty diesel lube oil in one batch 


.«Re-Refined Lube Oil Paid Off in 


By R A LUNDBERG 
Youngstown-Miller Div, Walter Kidde & Co Inc 


B® NEARLY THREE DECADES AGO when re-refining of oil was 
first tried commercially, industry rejected it. The premise 
then was once lubricating oil had been in service, it “broke 
down” and could not be reclaimed. With present-day methods 
this theory has been disproved. Modern re-refining equip- 
ment, much of it automatic, can restore new oil properties 
to dirty lubricating oil. Today’s estimate is that, of the more 
than 500 million gallons of reclaimable oil used annually by 
all industry, only 4% is re-processed. 

Typical Installations. Experience of three public utility 
plants in New England demonstrates some advantages and 


savings possible with !ube-oil re-refining equipment. They 


1. Municipal Electric Department, Wolfeboro, N. H. 

2. Green Mountain Power Corporation, Station 19, Essex 
Junction, Vt. 

3. Public Service of New Hampshire, Swan Falls Station, 
Fryeburg. Me. 

Generating capacity of the three plants is 2050 kw, 9000 
kw and 2800 kw, respectively. 

At the Municipal Electric Department, Wolfeboro, N. H., 
there are five Fairbanks-Morse generators rated at 555, 240, 
300, 150 and 784 kw, as lined up in the station. 

Capacity of Green Mountain Power Corporation’s Station 
19 is 4000 kw, supplied by four G-M 1000-kw diesels. Hydro- 
electric power supplies an additional 5000 kw. The diesels 
run at peak-load periods. 

Two Fairbanks-Morse 1000-kw opposed-piston diesels, at 
the Swan Falls Station of Public Service of New Hampshire, 
drive two 400-kw hydroelectric generators. The diesel engines 
are used mainly for peaking. 

Each of these plants has installed a semi-automatic re- 
finer. They re-refine either diesel lube oil, hydro-generator 


bearing oil, transformer oil, or all three. Contamination 
found in the diesel oil is dissolved sludge, fuel, water and 
acid; in transformer oil it’s acid, dissolved sludge and other 
products of oxidation; and in hydro bearing oil, some prod- 
ucts of oxidation, dirt and water. 

Economics. The oil-change policies used in these stations 
are similar. Every day or two about one-third of the lube oil 
from each diesel unit is withdrawn and replaced with re- 
refined oil. There are savings both in dollars and in increased 
operating efficiency. For instance, the Swan Falls Station 
reports cost of new oil at 64¢ a gallon compared with 
material costs of refining at 7¢ per gallon. 

In three of this company’s engines—two at Swan Falls 
and a third at another station—operating statistics show 
that engine No. 1, operating without a re-refiner, produced 
1792 kwhr per gallon of lube oil. However, engines No. 2 
and 3, using a re-refiner, developed 2310 kwhr and 2474 
kwhr per gallon of lube oil, respectively. This adds up to a 
saving of almost $200 a year for one engine. 

This $200 represents the savings in fuel and lube oil con- 
sumed by one engine. We have found fuel consumption de- 
creases somewhat if lube oil is clean and free from sludge, 
products of oxidation, etc. Further, we also note reduction 
in actual oil consumed. Besides, there is an additional sav- 
ing since the same oil is continually reused. 

Green Mountain’s Station 19 has an even lower material 
cost per gallon of lube oil re-refined. Its cost per gallon is 
le compared with new diesel lube-oil charges of 65¢ per 
gallon. 

Labor costs of re-refining have not been included in these 
figures. Labor cost is almost negligible as operation of re- 
refiners is handled by generator-room operators as part of 
their regular duties. The exception is at low-water periods. 
Then engines run about 17 hours a day calling for extra labor. 

Re-refining Practice. First step is to mix a good grade of 
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COMPRESSED AIR transfers oi! from tank to filter press. Any 
additives that are removed in process can easily be replaced 


Diesel Plants 


contact earth—preferably a chemically activated Bentonite 
clay—with the used oil. Amount of earth can be varied to 
meet conditions of the oil being treated. It may be as much 
as one pound of earth or as little as one-eighth pound to a 
gallon of oil. 

After oil is mixed with the clay, temperature is raised 
electrically. This drives off water, nonlubricating volatiles 
and fuel dilution. Heat also makes adsorbent earth more 
active. Since this earth has an affinity for sludge each parti- 
cle of earth in the re-refiner in time becomes coated with 
sludge. 

While oil and adsorbent clay are being heated and agitated, 
a fan blows air continually across the oil’s surface. This 
helps volatiles to escape, preventing condensation and _ re- 
entry. 

Slow. controlled heating removes fuel dilutions, water and 
low boiling impurities. Presence of earth and elevated tem- 
peratures lowers neutralization number to about new oil value. 
Used oil is restored to its original viscosity, fire and flash 
points. 

Filtration. The la-t step is filtration, Here all solids, such 
a+ dirt, metal particles, solid sludge and, of course, the con- 
tact earth, are removed. A 2-stage plate and frame filter in- 
sures removal of even the finest particles. 

Additives may be removed by the re-refining process. How- 
ever, you can buy’ additives separately and then add them 
to the re-refined oil in any proportion required. Even if 
additives are required, the re refining cost will not be raised 
by more than one or two cents per gallon-—a total re-refining 
material cost of perhaps 8¢ per gallon. 

Oil conditioning can run anywhere from simple settling 
o mechanical blocking of dirt particles, adsorption, cen 
trifugal action or vaporization. Re-refining equipment avail 
able today is actually a combination of some of these 
-eparate oil-conditioning elements 


STEP-BY-STEP OPERATION IN THE 
BATCH RE-REFINING OF USED OIL 


DIRTY OIL is pumped to heating chamber. Float 
control stops pump when correct level reached 


ADSORBENT CLAY is added. Heaters raise tem 
perature while agitator mixes the oil and clay 


SIGNAL LIGHTS call operator to drop contents 
of heating chamber by gravity to transfer tank 


COMPRESSED AIR fo:ces mixture of oil and clay 
into 2-stage filter, which removes the solids 


FILTER PRESS frames are lifted out and emptied 
af dirt and spent clay. Clean oil to storage 


APRIL 1952 ENGINEERING AND MANAGEMENT SECTION 


= * 
— 
Li 
or 
Hit J 
A 
|| 
Vig ty 
- 
ary 
t 
: 
Compr 1 
or 
Q 
=X 
of 
99 


Have you ever noticed how 
often elaborate theories 
seem to get in the way of 
recognizing simple facts? 

Here's a case where it took 
time and effort to find a 


ridiculously simple answer 


By D C SWIFT, Ebasco Services Inc 


Case No.8— 


& Tis EVAPORATOR in a new Southern 
power plant was just plain lazy—it 
wouldn't produce its rated output of 
vapor—-20,000 Ib per hr. For a while 
the only reason seemed to be that the 
unit was “taking it easy” because of the 
climate. 

The dimetric sketch shows the prin- 
cipal parts of the system, without giving 
all the details. Deepwells supplied the 
makeup through a softening system and 
water meter. Normally the makeup 
passed through a small deaerating 
heater, from which it flowed by gravity 
to the evaporator through a pilot valve. 
A float box regulated the air-operated 
pilot valve to maintain desired water 
level in the shell. Water level was 
usually held at about one or two inches 
above the steam-tube bundle. 

Normally the 9th-stage bleed point 
supplied the steam. During low loads 
saturated steam could be taken di- 
rect from the boiler at reduced pres- 
sure. A manually operated valve con- 
trolled steam flow into the tube bundle. 
The U-tubes were rolled into the re- 
movable tube sheet. Four support sheets 
riding on an undercarriage supported 
the tubes along their length. Holes in 
the support sheets were just large 
enough to accommodate the tubes. 

Header box was divided horizontally 
by a baffle so steam entered the top 
tubes and, after flowing through, dis- 
charged into the lower half of the box. 


100 


THE LAZY EVAPORATOR 


Steam condensed as it passed through 
the tubes. The condensate droplets were 
carried along by the steam or drained 
into lower half of the header box. From 
here, condensate drained into a float 
box or level pot, which controlled the 
remotely located valve at the main 
deaerator. Placing the valve here 
avoided pipe erosion troubles from 
flashing some of the condensate to de 
aerator pressure. 

Evaporator vapor output flowed 
through an internal separator into the 
outlet line and then through a check 
valve into the main deaerator. Here the 
vapor heated main feedwater in con- 
junction with bleed steam from the 13th 
turbine stage. Vapor output rate de- 
pended on steam flow admitted through 
the hand-operated control valve. In 
effect, opening the valve raised the 
evaporator-tube pressure and hence its 
temperature, increasing the rate of evap- 
oration. Closing down on the valve 
dropped pressure, temperature and 
evaporation rate. 

Trouble. With the valve wide open. 
we found the evaporator produced only 
half its rated output. We checked all 
the usual causes of low capacity: Rela- 
tive levels of shell water and top of 
steam tubes were found OK, gage 
glasses showed correct levels, pressure 
gages registered correct values, steam 
was flowing to the tubes, duplicate 
water meters gave the same readings, 
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THIS SIMPLE SCHEMATIC SKETCH indicates the principal parts of an evaporator sys- 
tem without showing all the details or complete steam-tube bundle in the shell 


Softened wel water 
Meter 


blowdown was normal at about 10% of 
water feed. 

Vents on top of shell and steam- 
header inlet were open continuously to 
avoid air binding. Coil drain valve was 
holding normal water level in the drain 
float box, well below the lowest steam 
tube. When we opened the bypass valve 
around the remotely-controlled valve 
next the deaerator, water level dropped 
out of sight in the float box, but vapor 
output rose about 200%. This seemed to 
indicate something was the matter with 
the steam tubes or their drainage. 

Evaporator steam tubes were 
“cracked” several times by spraying 
cold water on the hot coils. No im- 
provement. steam - condensate 
header was removed to check dividing 
gasket and baffle. There was slight evi- 
dence of steam leaking past the gasket, 
but a new one installed showed no im- 
provement in vapor output. 

We took out the tube bundle several 
times, but always found the interior and 
exterior of the tubes clean. The out- 
sides were covered by a thin layer of 
hard material which couldn’t have much 
effect on heat transfer. 

Clues. The manufacturer checked his 
designs and specifications and found the 
unit should easily de 20,000 Ib per hr 
with steam and water temperatures pre- 
vailing. We used saturated steam in- 
stead of bleed—again no difference. We 
(Continued on page 208) 
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Gas Explosion limits Volume of gas in gas -air mixture, percent 
Lower Upper 10 20 30 40 50 60 79 


Blast-furnace gas 


Producer gas 


Formaldehyde 


tlluminating gas 


Acetaldehyde 


Vinyl ether 


Viny! chloride 
Sewage tank gas 


Methyl chloride 


Explosi 
Limits in Air 


Oil gas 


Butadiene 


Ethy! acetate 
HeReE’s ADDITIONAL DATA on flam- 
mability limits of gases. Data sheet No. 
181, Sept 1947, gave limits for the 
commoner gas fuels and some common 
chemical gases. This chart gives data on 
gases not included in the earlier one. 

Self-propagation of flame takes place 
within two well-defined limits. These 
are upper and lower limits given as a 
percentage of volume of gas present in 
mixture of gas and air. Within these 
limits the mixture liberates enough 
energy to continue burning from one 
layer to the next. Mixtures above the 
upper limit may burn on contact with 
additional external air. 

Certain conditions cause a shift in the 


Propylene 
Cyclopropone 

Acetic anhydride 
Buty! chloride 
Naphtha sofety solvent 
Petroleum spirits 
Naphthalene 

Octane 

Acetic acid, glacial 


Ethylene glycol 
limits, either increasing or decreasing 
the spread between them. These condi- 
tions include: ignition source, direction 
of flame travel, containing-vessel di- 
mensions, humidity, oxygen content, 
pressure, temperature and turbulence. 


Amy! acetate 


Reference for gases in this chart is 
taken from Handbook of Dangerous 
Vaterials, by N I Sax. 

By J D Constance 
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“The mills and feeders are performing in a very satisfactory manner. We 


is This is typical a had a twenty-four hour rain and the coal was so wet, water ran back on the 


of the experiences belts to the bunkers. We had considerable trouble with some of our mills, the 


Riley's didn't seem to notice there was anything different about the coal. The 


i of RILEY " 50” ms test you ran here may not have been conclusive but after what we went through 


| believe you can. quit thinking about moisture. It seems to have no effect upon 


pulverizer users 


An unsolicited letter from a large Midwest Public Utility 


STOKER CORPORATION, WORCESTER, MASS. 

Boston New York Philadelphi Washing Buffalo Pittsburgh Cleveland Detroit Chicago 

Cincinnati Charlotte Atlanta New Orleans St. Louis Kansas City St. Paul Tulsa Houston 
Denver Salt Lake City Los Angeles Portland Seattle 
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Irver Section 


The crusher-dryer section, the first stage of 
the new Riley “50”’ pulverizer evaporates all free 
moisture in the coal if adequate primary air tem- 
peratures are provided so that moisture has no 
effect upon capacity or power consumption. 

The crusher-dryer section not only dries the 
coal but it also rejects all foreign materials and 
crushes the coal to a fine granular state—at least 
40°, will pass a 50-mesh screen. This section also 
climinates possibility of damage to the pulverizer 
by foreign materials as no material larger than 
14” can enter the final pulverizing stage. 


To minimize maintenance and to assure long 
periods of continuous operation with sustained 


fineness, pulverizing elements are faced with 
tungsten carbide. A six-ton per hour Riley pul- 
verizer equipped with tungsten carbide parts in 
September 1948 has pulverized over 80,000 tons 
of coal with no falling off of fineness and with 
but slight wear of tungsten carbide facing. See 
illustration of new and used parts at right. The 
use of tungsten carbide has greatly reduced 
maintenance material costs and tremendously 
reduced maintenance labor costs. 


Quiet vibration! perati Ease of regulation Ease of ignition 
Explosion proof Small space required Low lubrication cost 

Flexibility—wide load range Mini foundation cost No worms or gears—Just two bearings 
Ability to carry extremely low loads Parts easily renewed High primary air temperatures 


Low power consumption Can be operated without coal feed 
The Riley ‘‘50”’ pulverizer is the latest development in the coal pulverizing field. It will pay you to thoroughly 
investigate this significant pulverizer development when considering additional coal pulverizing equipment. 


A survey of your Power Plant by a consulting engineer will possibly show ways of moking surprisingly large savings in your power costs 


ECONOMIZERS + WATER-COOLED 
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PROVES 
Simultaneous 
tight seating 
of both faces 


When Edward engineers began the 

design of a new series of steel gate valves, 

they tested other makes. Many of them 

were tight on one seating face or the 

other, but few were tight on both faces. 
To build really tight gate valves, Edward 

engineers discarded the conventional 

method of casting guide ribs as part of 

the body and instead developed a new 

for welding the ribs into 

the y after the machined seating faces 

were in place. This, they demonstrated, 

reduced machining tolerances, eliminated 

wedge a. on the seating faces, and 

cut wear. They were also sure it meant 

a tighter valve. 

But how to prove it? The result was the testing method shown above. 

Now, all Edward gate valves are tested with both ends open for simultaneous 
inspection, and both seating faces must be tight simultaneously. 

The new Edward gate valves incorporate many other plus-value features, 
such as welded-in seats, one-piece bonnets, ball ——- yoke bushings in most 
sizes, and Stellite faced seating surfaces. With Edward, these features are 
standard construction. 

For more details write for Catalog 12-E. 


1220 West 144th Street 


gote wedge guides ore welded to 
body after seats ore in place; tnerefore moving norts 
are acevrately located. Seat rings are also welded 
in to prevent leakage between seats and body. mc 


SUBSIDIARY OF ROCKWELL MaNUFAcTURINgco EAST CHICAGO, INDIANA 


. 
Pressure injected through the bottom of the body 
: " surrounds seats, yet leaves both ends open for simul- = 
taneous inspection in Edward testing method. = 
y 
8 
WEDGE 
Y \ 
ond 
wedge and guide ribs to eliminate wedge drag on 
wheel transfers from seats to wedge guides. 
fia if 7 | 
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AND GOOD OPERATION COUPLED WITH GOOD MAINTENANCE... 


SURE WAY TO LOW-COST STEAM 


Fuel—its cost, availability—has a big bearing on what equip- 
ment goes into your plant. But no matter what it is, there are 


many tried and true money-saving ideas you can use. Next page $ 
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LOW-COST STEAM continued 


EXTERNAL WATER SOFTENING usually controlled in the power plant is proving its 
worth in small plants not only for boiler room but also for all process-water needs 


Here are some quick checks to make now on operation, 


plus some groundwork to start you off for future planning 


THe jos or Gerrine low-cost steam 
is two parts planning and one part 
operation and maintenance. More often 
than not the plant engineer is charged 
with the proper blending of these parts. 

If you’ve got an old plant on your 
hands, then it’s too late to get the per- 


fect blend above. But you can hold costs 
in line by proper selection of fuel and 
close control over operation and main- 
tenance. This will give you at least two 
of the vital three parts. Paragraphs 
below can help you if you’re in this fix. 

Good Operation. A few general rules 


apply no matter what kind of fuel you 
burn. For instance, you have to start 
with basic things like knowing the time- 
honored three T’s of good combustion 
—time, temperature, turbulence—under- 
standing that your equipment was de- 
signed originally for a certain fuel and 
performs best with that type. Remem- 
ber, fuel-burning equipment is largely 
mechanical so it needs regularly sched- 
uled maintenance. 

Make sure that whoever you put in 
charge of your boiler plant knows his 
job and your equipment. Recognize 
the load limits your equipment can 
carry and don’t make it carry overloads. 
Also make sure that boiler operators 
keep air and fuel feed in the proper 
relation and that air is distributed cor- 
rectly. Last, hold drafts to recommended 
levels for the fuel you’re handling and 
the way you're firing it (see “Under- 
feed Stokers” etc, below). 

If you can do anything about keeping 
your fuel clean both in storage and in 
handling put it in effect right away. 
Ordinary housecleaning precautions 
along this line pay good dividends. 

You can go beyond the normal boiler- 
room operating procedures above to im- 
prove your plant efficiency. Mechanical 
handling equipment from coal pile to 
ash removal can smooth out operation 
and reduce labor costs, if you fire coal 
(See page 86). If it’s an oil-burning 
plant, you can add good storage facili- 
ties plus mechanical aids like ample 


UNDERFEED STOKERS 


Avoid overloads and attendant high burning rates. A 
change to higher-quality coal may reduce effect of overload. 

Keep fire out of retorts. If burning in them occurs, look 
for too-thin fuel bed, empty hopper or improper banking. 

Make sure fuel feeds uniformly over grate. Change posi- 
tion of secondary rams or pushers until you get uniformity. 

See that grate-bar ends are always covered. Don’t remove 
ash o1 clinker that stays on grate bars after dumping. Let 
normal stoker operation bring it down. 

Learn proper fuel-bed thickness for your coal. It runs 
about 5 to 7 in. for single retorts; 14 to 18 for multiple. 

If fuel bed is too heavy, fire becomes uneven, air distribu- 
tion falls down, holes develop, smoke forms. Too light a 
bed may produce retort troubles. 

Don’t work the fire more than needed. Even out the fuel 
bed by lightly raking the surface. Forget about the slice bar. 

Hold overfire draft to about 0.1 in. A rule of thumb for 
underfire draft calls for 1.0 in. for each 10 Ib of coal burned 
per sq ft per hr. 

Always keep a flow of air through the grates except when 
on the bank. 

Maintain a clean fire and clean ashpit 
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CHAIN, TRAVELING GRATES 


Maintain an even fuel bed. Rate of ignition controls grate 
speed and fuel-bed thickness. 

Air flow directly affects ignition. Be constantly on guard 
against air leaks into the furnace. Such leaks break down 
the pressure difference across the fuel bed, lower the ignition 
rate. 

Natural-draft grates have about 20% air space. Below 
0.1-in. draft, overheating of grates may be encountered. Too 
high gas velocities, and you run into cinder carryover. Usual 
range is 0.1 to 0.15 in. 

Forced-draft units have 7 to 10% air space in the grate. 
The draft loss across the fuel bed runs from about 1.5 in. to 
2 in. 

Stoker design provides for regulating air flew to different 
zones of the grate. For best results, air distribution must be 
adjusted carefully and maintained at correct flows. 

Keep ashpit and under-grate areas free of siftings. Neglect 
can cause warping with the consequent loss of control of the 
air flow. 

Make sure the mixing is thorough. If it’s not adequate, 
install overfire jets. They’re not a cure-all. but used cor- 
rectly they do improve faulty firing. 
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preheaters to extend the range of satis- 
factory fuel oils. 

Water treatment is a good general 
maintenance tool that improves any 
plant’s operation. Properly handled it 
reduces required blowdown losses, ex- 
tends boiler availability and lengthens 
the life of metal parts. 

For the new plant there are all kinds 
of possibilities. The Perfection Stove 
Co is a good example. They recently 
modernized their Ivanhoe Plant, Cleve- 
land, Ohio, and took care to get in all 
three of the needed parts to low-cost 
steam supply—good plant layout and 
equipment, flexible fuel choice, sound 
operating program. First step was 
choosing a flexible, low-cost, fuel. 

Proper Equipment. They made bi- 
tuminous coal their basic fuel because 
the plant was close to a large supply. 
Since the available bituminous coals 
were the caking type, some form of 
stoker seemed in order. What's more, 
they wanted to take advantage of strip 
instead of deep-mine coal. It meant a 
saving of $3.50 per ton. The particular 
design had to be the one best suited to 
their plant load, one that could suc- 
cessfully go on bank, carry light loads 
and occasionally pick up sudden emer- 
gency loads of considerable magnitude. 
At the steaming range they wanted, 
30,000 Ib per hr per boiler, the single- 
retort underfeed unit filled the bill 
nicely. 

A proper-sized stoker of this type not 


only meets the desired savings but is 
not likely to create any smoke or fly- 
ash nuisance. One smart idea they used 
in deciding on proper stoker size was 
to rate stoker output on active grate 
area rather than total. 

Stoker Rating. They reasoned that, 
while some air comes in through the 
retort and the dump-grate sections, the 
amount of burning in these regions is 
far less than that over the live-fire area. 

Combustion Engineering-Superheater 
Inc* suggests one way to determine this 
active grate area. Their findings indicate 
the width of the retort and the dump- 
grate sections run fairly constant for 
any width stoker. The important var- 
iable-length of grate bar Varies almost 
directly with the total width after mak- 
ing a fixed allowance for retort and 
dump grates. 

With this background, they set up a 
table of allowable coal-burning rates 
per square foot of grate that changes 
with stoker width: 


Total stoker Lb per sq ft 
width, ft per hr 
6 24 
7 
8 30 
9 31 
10 33 
11 34 
12 36 


This is the kind of thinking that went 
into Perfection’s choice. Their thought- 
fulness paid off. They've been able to 


burn Ohio strip coals efficiently and 
avoid air-pollution troubles. Boiler ef- 
ficiencies have run 80 to 85% with CO, 
readings of 13% on a 35% excess-air 
supply. 

Plant Layout. Next step in building 
for lower steam costs is providing a 
good plant layout. Starting from 
scratch, as at Perfection, you select the 
best equipment, then arrange it in the 
plant to give peak flexibility as well as 
lowest labor requirements. With any 
plant, new or old, mechanized handling 
of coal and ash can improve layout and 
reduce labor costs. 

The same holds true for oil. Good 
layouts for oil handling and storage 
free you from many sure-to-come main- 
tenance headaches resulting from a 
hasty installation, Power, Sept 1951, 
(p 109). 

This phase of good layout is one that 
can come up at any time, particularly 
for an older plant. The present fuel sit- 
uation can develop pinches. It’s smart 
operation to know whether you're 
equipped to get peak flexibility with the 
fuel you’re using or whether you ought 
to start looking for an alternate. 

But no matter what your decision, 
hase it on all factors that give long-range 
operating economies. Don’t get caught 
in the position where every move you 
make is forced on you, or is an out-and- 
out desperation measure. 

**Reducing Steam Costs in Coal-Fired Steam 


Plants,” by C E Miller, Combustion, March 
1951 3-46 


Pp 


SPREADER STOKERS 


Too high a percentage of fines may put too much of coal 
in suspension for furnace volume and available combustion 


time, cause excessive dust emission. 


Keep a thin, level fuel bed; a heavy one clinkers and 


smokes. 


Both under- and over-fire draft should be held relatively 


OiL AND GAS 


Watch burners for wear caused by abrasion of ash in fuel 
and for carbon buildup. 


Always protect cup of rotary burner after it is turned off, 


otherwise carbon forms in rim, spoils atomization. 


Worn or carbonized mechanical-atomizing nozzles play 


low, at values consistent with a slight negative furnace pres- 
sure. 

Low windbox pressure, with relatively high grate resistance 
avoids heavy fluctuations as fuel-bed thickness changes, also 
excessive cinder carryover and, in extreme cases, blowholes. 
Holding overfire draft low avoids high gas velocities. It’s a 
good idea to restrict fuel feed to about a minute’s supply. 

Remember that rate of ignition drops on low-load opera- 
tion and smoking can develop as a result. 

Clean fire pits and ashpits at regular intervals. Siftings 
in ashpits, once ignited, can damage grates, cause loss of air 
control. 

Set up the correct banking procedure and follow it. 

Check damper positions, baffle condition and furnace walls 
periodically. They assure even gas travel; prevent dangerous 
back-pressure build up. 
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hob with combustion; replace worn nozzles, keep them clean. 

Many smoke troubles arise from faulty air supply. If 
installation is hand controlled, make sure air supply is regu- 
lated when oil flow is changed. Keep air inlet and fan blades 
clean. Clogging dirt and line cut air flow; smoke may result. 

Smoke may be produced in starting a cold furnace. If 
preheating steam isn’t available, use light oil till furnace 
is hot and preheating can be done. Always start with mod- 
erate flame, shifting to high when furnace warms up. 

Watch out for formation of “carbon mushrooms” on walls 
of a cold furnace. 

Avoid overloads. If multiple burners are installed to vary 
load, be sure any burner taken out of service is removed 
from the furnace to avoid carbon buildup. Watch out for 
“dribbling” when burners are shut down. If the burner 
dribbles, check valves. Make indicated repairs. Keep fuel- 
feed pressure even. -Variations cause flame fluctuations. 
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OPERATORS’ 


NOTEBOOK 


ASME CODE REQUIREMENTS 


Handle Blowoff Valves 


/ 
/ 


a Slow-opening 


Extra-heavy 
pipe 


/ 
S/ow-opening 


PARAGRAPH 308, ASME Code for Power Boilers, requires all 
boilers carrying over 100-psi working pressure, except traction 
or portable boilers, to have two blowoff valves on each blowoff 
pipe. These may be two slow-opening valves, or one slow-open- 


S/ow - opening 
Quick - -opening 
jopening al 
+ - 
| Plug-cock 


ing and one quick-opening valve, or one slow-opening valve 
and one plug cock. Traction and portable boilers must have 
one slow- or one quick-opening blowoff valve. On all types 
boilers, connect the blowoff valves with only extra-heavy pipe 


DETAILS AND OPERATION 


© 
Hoard seat 
vo/ve 
3 
= 
S 
—> | 
\ 
‘ Seatless 
© sealing 
valve 


Back seot 


Cooling 
chomber 


4 , COMBINATION seatless sealing valve in 
same steel block with hard-seat valve, 
400-2500 psi. Lip protects seat from 
wire-drawing. Ported valve needs no seat 


QUICK-OPENING valve, up to 600 psi. 
Spring holds disk to sealing surface of 
port. That keeps grit off sealing faces 
Disk rotates in use, keeps joints tight 


STRAIGHTWAY flow, good to 600 psi 
For back-seating to pack under pressure 
with valve open. Straight passage of sedi- 
ment prevents scale clogging or eroding 


BE CAREFUL when blowing boiler. 
valve slowly 
prevent shock, but fast enough so seat won't wiredraw. 


First open quick-opening 
Then open slow-opening valve slowly enough to 
To 
then fast-opening 


NEVER jam valve if it won't 
close. Open few turns fast 
to clear, close again slow. 
Jamming on scale wire-draws 


BLOW when boiler has banked 
fire or low loads — sediment 
settles more then. Watch 


close slow-opening quickly, glass, don't leave open valve 


stop blowing 
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With Kid Glove 


By STEVE ELONKA, Associate Editor 


Vent to 
atmosphere 


Firebrick 
protection -off 
for blow- 
off pipe 7 

/ 


EMPTY cold boiler through blowdown line 
for cleaning, inspection or for repairs. 
Don’t empty until water is fairly cool, 
or boiler seams and joints warp, leak 


BLOW OUT mud, scale or sediment while 
boiler is steaming. Caution: Make sure 
blowdown valves are closed on idle units 
or scalding water will blow into them 


4 


Never take hands off 
blow-down valve while 
/t is open. Keep eyes 
on gage glass 


CRC} 


BEFORE CUTTING boiler in on line, give 
blowdown to reduce the alkalinity. This 
prevents carryover. Test the water and 
give blowdowns until water is just right 


Outside seat af 


ANGLE blowoff valve, 200 psi. Seating 
surface is on outside of seat ring. That 
protects seat from cutting effect of the 
water, scale and sediment passing through 


ubrication 
fitting 


PLUGCOCK, 175 psi. Plug is pressure- 
lubricated through stem so tapered cock 
turns easily. Since valve opens, closes 
by turning, seating surfaces stay clean 


DON'T use globe valve on blowdown line. 
Pocket in valve clogs with mud, sediment 
and scale. Then boiler cannot be blown, 


valve can’t be cleared under pressure 


Vent 4 Siphon breaker 
Blow -off 
from boilers 


HERE ARE BLOWDOWN 
TANK DETAILS 


Tank prevents damage. Blowing directly to sewer in- 
stead of to tank blows hot water and steam in other 
sewer connections. This tank is always full of water. 
When hot water blows in, cooler water in bottom over- 
flows to sewer as it’s displaced. Large open vent pre- 
vents backpressure. Small siphon breaker keeps tank 
from emptying. Manhole is for internal inspections 
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Discharge vaive~. bimetallic strip 


Outlet) 


Expansion 
chamber Screen 


THERMOSTATIC AND THERMODYNAMIC TRAPS 


Thermostatic trap, Fig. |, has central tube that expands when steam reaches it. 2: 
thermostatic trap uses oil in central tube to produce closing force. 3: balanced 
vapor-pressure trap. 4: thermal trap. 5: orifice or labyrinth trap. 6: impulse 
trap has two orifices in series. 7: this trap has a hand-adjusted orifice 
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These Traps 
Step Up 
Condensate 
Handling 


> Last MontH we found that mechan- 
ical traps give intermittent or continu- 
ous discharge, depending on type. Con- 
densate temperature is often the same as 
steam temperature. Now let’s take a 
look at some thermostatic and thermody- 
namic traps. Don’t let the big names 
scare you. 

Thermostatic Traps. Temperature 
change opens and closes discharge valve 
in this type. At a given pressure, saturat- 
ed steam has one temperature, and only 
one. Condensate formed from saturated 
steam has same temperature as steam. 

Trap, Fig. 1, has bronze or stainless- 
steel expansion tube fitted with dis- 
charge valve seat at one end. When you 
turn steam on, discharge valve is wide 
open. It remains this way until all air 
and condensate are discharged. When 
steam reaches center tube the metal 
expands, closing discharge valve. After 
enough condensate collects and cools 
in the central tube the tube contracts, 
opening discharge valve. 

The colder the condensate entering 
this trap, the greater the valve opening. 
When equipment drained reaches nor- 
mal temperature, trap discharges con- 
tinuously. 

In oil-filled trap, Fig. 2, change in 
temperature causes oil charge to expand 
or contract, closing or opening dis- 
charge valve. Thermostatic element is 
downstream from valve. Air and cool 
condensate discharge when you turn on 
steam. 

As soon as steam reaches oil charge 
the oil expands, closing valve. After a 
while, oil cools, opens valve slightly. If 
there’s condensate in trap, it passes, but 
if steam is present valve closes again. 
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Thermostatic and thermody- 


namic traps have many uses in 
your plant. Here’s the dope on 
how they work. You'll be bet- 
ier able to pick and maintain a 
trap when you know what it 


can and cannot do for you 


Action can be either intermittent or 
continuous and depends on the rapidity 
with which trap body loses heat to sur- 
rounding air. Safety spring protects 
against damage from overexpansion. 

Both these traps (Fig. 1 and 2) can 
be adjusted to deliver condensate at a 
temperature other than that correspond- 
ing to pressure in line. Neither freezes 
outdoors. Traps like these have many 
uses. 

Balanced vapor-pressure trap, Fig. 3, 
uses a volatile liquid or a volatile liquid- 
water mixture under slight vacuum. At- 
mospheric pressure compresses bellows 
against a stop when you first turn steam 
on. Valve stays open until all air is 
driven from system. When steam reach- 
es trap it vaporizes volatile-liquid mix- 
ture and raises vapor pressure high 
enough above that of steam to expand 
bellows and close valve. 

Bellows’ internal pressure slowly falls 
when cool condensate or air collects in 
trap. Line pressure lifts valve allowing 
condensate and air to escape. Discharge 
temperature is less than that of steam. 
Trap works intermittently. 

Thermal Trap. Bimetallic strip, Fig. 
4, makes a simple trap for light con- 
densate loads where positive trap action 
is not important. Use units like this for 
thermal air valves where very rapid 
heating and air removal are needed. 

When you turn on steam to this trap, 
cold air hitting bimetallic strip makes it 
contract to open discharge valve. Con- 
densate and air pass through trap until 
steam hits strip, causing it to expand 
and close valve. These traps won't freeze 
outdoors, work intermittently. 

Another design of thermal trap is 
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TWO TRAPS FITTED WITH INTEGRAL STRAINERS 


Impulse trop---. 


“Strainer 


8 


strips 


“--Bimetallic 


Traps with integral strainers need fewer fittings when connected into a line, 


are easier to maintain. 8: 


impulse trap. 9: 


thermal trap has flow sight glass 


By TYLER HICKS Associate Editor 


shown in Fig. 9. Bimetallic element has 
three or more sections, each with a num- 
ber of blades clamped at one end. Ele- 
ment supports and closes the free-float- 
ing valve. 

When you start up, air and cool con- 
densate flow past bimetallic strips and 
out discharge. Condensate pressure act- 
ing on valve face opens valve and keeps 
it open. As system warms up, hot con- 
densate enters trap, leaves and is fol- 
lowed by steam. When steam contacts 
bimetal, it deflects and snaps discharge 
valve shut. Ball discharge valve acts as 
a check valve when there is backpres- 
sure in the return line. 

Thermodynamic Traps. Also called 
orifice or labyrinth units, these work on 
the principle that steam or condensate 
at steam temperature expand to a larger 
volume when discharged to a lower pres- 
sure. 

Trap in Fig. 5 has four ¢ pansion 
chambers between the inlet and outlet 
orifices. When you turn on steam, air 
is pushed through trap to discharge. 
Cool condensate follows and doesn’t 
flash into steam because its tempera- 
ture is too low. But when hot conden- 
sate reaches trap, part flashes to steam, 
choking off the passage. 

Orifices in trap are sized so conden- 
sate below steam temperature passes 
freely. Discharge is continuous at a 
temperature below that of steam. 

Impulse trap, Fig. 6, discharges con- 
tinuously when load is heavy, intermit- 
tently when load is light. 

When you turn steam on, pressure 
of air and condensate on under side of 
control disk C lifts valve like a piston. 
\ir and condensate pass out main ori- 
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fice A, a small amount (called control 
flow) flowing up past disk. It goes to 
control chamber B, which is at a lower 
pressure. From chamber the control 
flow discharges through a control orifice 
in the top of valve stem D and passes 
to trap outlet. 

As condensate temperature goes up. 
valve floats in open position because 
reverse taper of control cylinder PB 
varies flow around disk C until pres 
sures above and below balance valve. 
With condensate very hot and steam 
just behind, condensate entering con- 
trol chamber flashes into steam. Volume 
of mixture in chamber increases greatly. 

Larger volume chokes off some flow 
through control orifice, building up 
pressure in B. Greater effective area 
above disk produces larger total down- 
ward force, closing valve and shutting 
off main discharge. 

Impulse traps are suitable for drain- 
ing many different types of industrial 
units, are non-freeze, and can be made 
with integral strainers, Fig. 8. 

Hand-Adjusted Orifice. Trap in Fig. 
7 has a receiving chamber W and dis- 
charge chamber X with an adjustable 
orifice Y between. Horizontal baffles 
below orifice allow condensate flow 
when its temperature is less than that 
of the steam. 

Flow falls off when temperature rises 
until inflow is greater than outflow be- 
the hot condensate flashes in 
chamber Z and chokes discharge. Air 
entering chamber W pushes water leve! 
below sealing baffle and passes up 
through orifice. Condensate discharge 
is continuous at a temperature less than 
that of the steam in the line. 
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SPECTROGRAPH UNIT has condensing lens to focus arc on the collimating lens in 


front of prism. Note also adjustable interrupter and electrodes at the far right 


DIESEL-OIL ASHES... 


tell this inside story 


@ Corrosion knocking out engine 


e@ Engine deposit buildups 


e Diesel ripe for crankcase explosion 


e Material failures 


By RAY McBRIAN, The Denver & Rio Grande Western R R Co 


B® OVER ONE MILLION MILES of service 
had been obtained on the Rio Grande 
from the original fleet of 5400-hp diesel 
freight locomotives. After this million 
miles, we still had 96.59 of all liners 
and pistons in service, and about 70% 
of all main bearings. Of original crank- 
shafts, 95% were in service. 

As a result of present long periods 
between lube-oil drains, saving in new 
diesel lube oil alone amounts to $50,000 
annually. We found that changing oil 
gave us greater wear in long run than 
leaving old oil in. Why? Because new 
oil has an affinity to combine with metal 
surfaces and corrode or wear more than 
old oil. Here’s what led to these sub- 
stantial savings. 

Spectrograph Analysis. We decided 
that control of diesel-engine lubrication 
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and service performance could be large- 
ly regulated as problems of chemical 
reactions in the engine crankcase. That 
was in 1941, when our railroad received 
the first diesel electric locomotive. 

By interpreting various routine analy- 
ses of used oil from each crankcase, 
we would know what was going on in- 
side the engine. If interpreted right, 
we might beat to the punch: serious 
failures due to wear, corrosion, crank- 
case explosions, engine deposit buildups, 
material failures and others. 

Besides daily test of flash, viscosity, 
dirt and water, we make spectrographic 
analyses from prepared crankcase-oil 
ash samples. We get these by burning 
a 20-gram oil sample from each en- 
gine. On diesel freight and passenger 
locomotives, a set period for ash analy- 
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OIL ASHING in porcelain crucible. Then 
ashes are burned at 1000 F for 20 min 


Grating Spectrographic Analysis 
Parts Per Million 
Sym- —Freight diesel miles—, 

Element bol 14,000 5,000 
Silver Ag Ls 0.21 
Zinc Zn 2.0 Trace 
Calcium Ca 445.0 155.0 
Copper Cu *50.1 
Magnesium Mg 28 0.17 
Barium Ba Trace Trace 
Strontium Sr Trace Trace 
Nickel Ni 2.15 0.10 
Aluminum Al 3.8 Trace 
Tin Sn *15.0 "0.45 
Lead Pb *10.0 *2.25 
Iron Fe* 1310.0 "14.7 
Manganese 3.6 0.33 
Chromium Cr 4.3 0.02 

*See references in text. 


sis is at least every 60 days. But with 
various odd units, we make an analysis 
whenever we feel it is needed. That 
depends on service requirements and 
on our experience with the units. 

What Analysis Shows. With help of 
spectrographic analysis, engine failures 
can often be detected in early stages. 
That prevents costly road breakdowns 
and damage to other parts of engine. 
Test is the semi-quantitive analysis of 
lubricating oil for both soluble and 
insoluble contaminants; metallic de- 
posits found on the crankcase screen; 
deposits of muck on bearings, gears and 
other such parts; oil-line residues, and 
valve scales. 

Excessive amounts of certain elements 
detected in oil give a hint to location 
of improper operation. Then mechanic 
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ASHES: upper left—normal used oil; right—unused additive 
right—used additive oil 


oil; lower left—nonadditive oil; 


is advised what to check. That saves 
time in finding the difficulty. In this 
way, some abnormal operation or con- 
dition is corrected in early stages before 
further and more serious damage is 
done. 

You must know materials of various 
engine parts, along with metallic con- 
stituents of lubricants, fuel, and water- 
treating chemicals in use. Also, en- 
gine’s general operating conditions. 
With all this information, you can ar- 
rive at sound analytical conclusions. 

We have learned that analyzing lu- 
bricating oils is one of most helpful 
ways to know mechanical conditions due 
to engine operation. Amounts of ele- 
ments in oil may help to measure wear 
rates of engine parts, or show deteriora- 
tion of additives in a detergent oil. But 
these don’t mean as much to us as ratio 
of quantities found when some abnormal 
condition exists. 

Over a period of time, we take spec- 
trograms of lube-oil ashes from various 
engines. As experience grows, relative 
amounts of elements found in ashes of 
various types of engines become known. 
A gasoline engine under normal condi- 
tions will contain more and darker lead 
lines in spectrum of oil than a diesel 
engine. But these lead lines will be 
much less intense than in a similar 
gasoline engine having a poorly adjusted 
carburetor and thus abnormal dilution. 

Trouble-Shooting. If air-filtration sys- 
tem is poorly maintained, road-dust ele- 
ments appear in large amounts in oil. 
These are silicon, aluminum, titanium 
and magnesium. 


Bearing corrosion is 
detected by hearing metal’s spectrogram, 


in solution in lubricating oil. These 
metals are the following: copper, tin, 


APRIL 1952 


Good filtration 


Poor filtration 


lead, antimony, silver and cadmium. 

Excessive ‘wear or abrasion is also 
indicated in this way. Then you'll find 
iron and aluminum, which may also 
be from poor oil filtration. With deter- 
gent oil, appearance of additive ele- 
ments’ lines in spectrum is a good 
check of amount of detergent left in 
used oil. 

Chromium is one of elements com- 
monly found in water-treating chemicals. 
So if you don’t have chrome-plated 
rings or liners, excessive amounts of 
chromium must come from cooling-sys- 
tem leak. 

Equipment Needed. Qi] samples are 
taken directly from each diesel-engine 
crankcase. Sampler is a suction oil 
gun, with a long copper tube to fit into 
oil-dip-stick hole. 

Then oil samples are taken to labora- 
tory for spectrograph analyses. Twenty 
grams are placed in porcelain crucible 
and oil is ashed. After ashing, oils are 
burned in muffle furnace 20 minutes at 
1000 F. Typical results are shown in 
left-hand photo, this page. 

Upper left-hand ash sample is from 
normal, used diesel oil; upper right is 
ash of unused additive oil; lower left 
is ash from crankcase of non-additive 
oil; and lower right is sample of used 
additive oil showing large contents of 
impurities. These ashes are analyzed 
spectrographically to determine metal 
pickup and relative amounts in sample. 

A tiny steel measuring tool is used 
to place ash sample on electrodes. 

The spectrograph unit consists of a 
condensing lens that focuses arc on 
collimating lens in front of the prism. 
The slit is fixed at 30 microns. An 
adjustable interrupter, between the con- 
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TYPICAL SPECTROGRAMS. Upper shows low wear rates. Lower 
shows high wear that is due to poor oil and air filtration 


densing lens and the slit, is rotated 
over 1800 rpm during the exposure. 

The 60-second arcing period is di- 
vided into three 20-second continuous 
exposures, either by racking the plate 
or moving the Hartmann diaphragm 
each 20 seconds while arc is burning. 

Typical spectrograms obtained are 
shown in last photo. Upper spectro- 
gram shows low wear rates; lower shows 
high wear due to poor oil and air fil- 
tration. For quantitative analyses, typi- 
cal results are shown in table. 

Engine at 14,000 miles shows great 
increase in iron, copper, tin and lead. 
(See asterisks in table.) Here bearing 
trouble and crankshaft wear were de- 
tected. We stopped them by making 
repairs. That prevented crankcase fail- 
ure and serious road failure. 

We also found by this quantitative 
spectrographic analysis that presence of 
10 parts per million of silicon (usually 
from road dust) causes a ring-gap open- 
ing beyond condemning limit at 60,000 
miles. But if silicon is kept below 5 
parts per million, it permits rings to go 
from 250,000 to 400,000 miles before 
gap limit is exceeded. 

It follows that reducing wear on the 
piston rings also cuts down wear on cyl- 
inder liners in direct proportion. 

By this control, the Rio Grande has 
secured 300,000 to 400,000 miles be- 
tween oil changes of main-line diesel 
freight locomotives. Besides, wear rate 
on engine parts is extremely low. Main 
reason for draining at 300,000 to 400,000 
miles is that our major overhaul period 
falls at that time. So oil is then drained, 
reclaimed, and reused in other locomo- 
tives. These tests have proven a great 
help in preventive maintenance. 
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MECHANICAL POWER TRANSMISSION 


Bearing housing 


Na 


ABOUT SHAFT 
CURRENTS 


By JIM SPARKS, Superior, Wis. Flow of mugnetic flux through shaft and uninsulated 
, ' bearing will induce de bearing currents in this case 


Magnetic flux path 
' 


! 
' 
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B—DETECTION: CONNECT MILLIVOLTMETER BETWEEN TURNING... 


Now that you know what the problem is, let’s scan some of the more practical 
ways of spotting it in your machines. Simplest is to connect shaft and bearing 
pedestal temporarily with a heavy cable, Fig. 3. Bolt one end of cable to pedestal, Shaft-. 
then touch other end to rotating shaft. If you continue getting sparks between 
cable and shaft, it means bearing currents are possible. But this check won't tell 
if there’s enough current to do any harm; see Fig. 4, 5. 

Checking pedestal insulation, Fig. 4, calls for ac-de millivoltmeter. With ma- 
chine running, connect instrument between shaft and bedplate, paralleling pedestal 
insulation. Reading will be volt drop across pedestal insulation and oil film 


in series. Then short-out oil-film “resistance,” connect millivoltmeter between ho for sparks 
bedplate and pedestal. If reading is less, insulation is bad. ‘ 

To understand this test simply visualize oil film and bearing pedestal insula- poe load 
tion as two resistors in series. With no current flowing there is no difference in pedesto/ 


voltage if either shorts out. And that’s just what we do when cable connects pedes- 
tal and shaft. Normal resistance in oil film between shaft and bearing is shorted 
out’ changing voltage drop. If no current flows in first place, there’s no difference Touching pedestal and spinning shatt 
in voltage with oil film shorted out. with cable is a rough trouble test 


C—SOLUTION: INSULATE PEDESTAL BEARING OR SHUNT IT OUT... 


Bearing insulation Brush holder Bolted to pedestal 

4 

~Shott center line 


| | 


Bracket /nsulation.. 


Lower section 
of oul rings ~ 


Note 
All pins and dowels .must be insulated 


Fish paper will insulate the bearing Better way is to insulate the bearing Quickie: Try attaching bracket to the 
bracket. Don’t cover with lead paint itself inside the bearing enclosure pedestal letting brush ride on shaft 
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A—PROBLEM: BEARINGS PITTED 
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..-BY FLOW OF CURRENT INDUCED IN MAIN SHAFT 


This business of shaft currents can 
cause a heap of bearing trouble. Head- 
aches come because current pits bear- 


Beoring housing 
\ Bearing shell 
. \ Bearing 
fining 


Motor or generator 


Drive or ___ 
driven mactine 


Shoatt 
Pedestal 
Path 

of ac ~ 
current 


Bedplate 


ings in going from shaft to pedestal. 

Any magnetic unbalance within ma- 
chine generates voltage in shaft. It’s 
this voltage that circulates ac current 
through shaft. To get complete cir- 
cuit, current will leave shaft at bearing. 
skirt across bearing oil film, through 
machine base, then back to shaft 
through other bearing, Fig. 2. 

In de machines you may have prob- 
lem of magnetized shafts. Result may 


be de bearing currents, Fig. 1. Mag- 
; netized shafts come to being when load 


Here there is an actual flow of ac current through shaft and bearings. 
slight magnetic unbalance in machine will induce an ac voltage in the shaft 


current makes one uncompensated loop 
around shaft. It can do this through 
commutating, series fields. 


Even 


..- SHAFT AND MACHINE BEDPLATE 


Shoft~~—~_ 


Pedestal c-de millivoltmeter 


Insulation 


-Bedplate~. 
ledplote 


Check bearing insulation by comparing readings A and B. 
If same, insulation OK; expect trouble if B is less than A 


Two ary cells 


TL 


Ammeter 
Mor... = 


Use this battery-ammeter combination to check insulated 
joints. Insulation is bad if the ammeter needle moves 


Oi pipes” 
Pipe insulation 


-..WITH BRUSH RIDING ON SHAFT 


There are several solutions to problem of bearing currents. 
Basically it’s a matter of insulating one bearing to prevent 
a complete circuit between shaft, bearings and bedplate. 
This circuit is needed whether it’s current or magnetic flux 
we are dealing with. Here are a few guides. 

As mentioned, best way to eliminate ac bearing currents is 
by insulating one bearing. This should include the holding- 
down bolts, dowels, oil piping and grounded connections. 
Then if insulation is kept clean and in good condition there 
is no further path for current. 

For de bearing currents, your aim is to reduce magnetizing 
force around shaft. This is not a simple job. May be best to 

‘get manufacturer’s advice. But you might try insulating bear- 
ing to reduce flux. This in itself cuts internal circulating 
currents. Reduction by this step alone often eliminates 
bearing damage. 
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As shown in Fig. 8, you can side-step insulation and still 
eliminate bearing currents. Here you simply add brush 
holders to bearing pedestal and let brushes ride on shaft. 
For this job select brushes with very low resistance—much 
less than resistance of bearing-oil film. You'll find metal 
graphite brushes with high copper content fit the bill. This 
method usually reduces bearing currents to safe value. Draw. 
back is brush maintenance. 

Proper oil maintenance tends to reduce effect of bearing 
currents. A good, clean oil film increases resistance to cur- 
rent flow. This film acts as an insulator as long as a full-fluid 
film exists between shaft and bearing. However, insulating 
value of oil film drops when bearing operates in thin-film 
or boundary region. 

Even if manufacturer insulated bearing, recheck from time 
to time. Dirt is common cause for shorting it out. 


PLANT OPERATION AND MAINTENANCE SECTION 


= 
| 
‘ 
4 
: 
2 
+ 
: 
A 
| Wire 
jumper 
A B 
“| 
| 
115 


REFRIGERATION 


Q&A 


By HARVEY C WELCH 
Retired General Manager, American Ice Co 


Discharge 


18 questions often asked for unlimited 


refrigeration engineer's license 


AMMONIA COMPRESSOR hos header with a discharge, suction, 
pumpout, bypass, safety valve, all cast in one compact unit 


me Q 1—What are the general require- points, throughout the plant. All codes Then pump a vacuum on the system, 
wa i ments for ventilation in refrigerating approve masks approved by U.S. Bureau exhausting all air possible. Large com- 
ot a machinery rooms? of Mines for refrigerant in use. pressors may be used for this purpose. 


A—This varies with amount of refrig- 
erant in system, type of refrigerant, and 
whether ventilation is natural circula- 
tion or forced-draft. Thus, class-A sys- 
tem with over 1000 lb refrigerant needs 
(a) exhaust fan with capacity of at least 
2000 cu ft per min or (b) window 
areas to outside air of 25 sq ft if on 
opposite walls or (c) 60 sq ft if win- 
dows open on one side of machinery 
room. See your local code. 


Q 2—Can the ammonia condensers or 
discharge line be pumped out by the 
standard type of ammonia compressor 
in case of leaks? 

A—Most compressors are fitted with 
bypass and pump-out valves, on machine 
header, besides the main suction and 
discharge valves. For normal operation, 
suction and discharge valves on header 
are open. Reversing their position per- 
mits pumping gas from discharge line, 
discharging it into the suction side of 
the system. 

Q 3—Are open-flame lights permitted 
in the machinery rooms? 

A—Are lights or other open-flame 

lights are not permitted. 
Q 4—How many helmets and gas 
masks are required in a refrigerating 
machinery room? Where should they 
be located? 

A—Class-A ‘systems, with over 1000 
Ib of refrigerant, should have two masks 
in the machinery room, near main exit, 
and one or two masks at convenient 
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Q 5—If you are testing a new system, 
using anhydrous ammonia as a _ re- 
frigerant, what test pressures are re- 
quired? 

A—Most codes require air pressure 
of 300-psi gage on high-pressure side, 
150-psi on low side. (Important: Take 
great care in pumping air pressures on 
systems for testing.) 

It is not advisable to use large am- 
monia compressors for pressures in ex- 
cess of 150 psi. Above this point, use 
a small air compressor, designed for 
high-pressure work, and lubricated with 
air-compressor oil. Best procedure is: 
Open all valves on low-pressure side of 
system. This permits placing maximum 
allowable pressure on brine coolers and 
accumulators to equalize with that of 
high-pressure side. Entire system may 
then be tested at 150 psi. 

Next step, close off low-pressure sys- 
tem and blow out air pressure, leaving 
a valve open at some point to atmos- 
phere. This prevents possibility of plac- 
ing a higher pressure than would be 
safe on low side of system, while testing 
high-pressure side. High pressure is 
then pumped up to the required pres- 
sure and tested for air leaks. Soapy 
water applied with a soft paint brush 
at all joints is a simple way to locate 
small leaks. 

After checking over entire system by 
this method, blow out air pressure, close 
off atmospheric connections to low side 
and see that expansion valves are open. 
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System is now ready for charging. It 
is good policy to charge in only a small 
amount of ammonia, enough to raise 
gas pressure to 75 to 100 psi, and then 
again fairly test the system for small 
gas leaks. This may seem like a drawn- 
out process but, carefully carried out, 
it saves a lot of time and trouble. 


Q 6—Are stop valves permitted be- 
tween safety valves and receivers, ac- 
cumulators and other pressure vessels 
to permit safety-valve repairs while 
system is under pressure? 

A—No valves of any type are per- 

mitted whereby safety valves may be 
closed off, rendering them useless. 
Q 7—If you were building a liquid 
ammonia receiver, say 16 in. in di- 
ameter welding in minus or plus heads, 
would you place the pressure on the 
concave or convex side? 

A—On the concave side; 40% greater 
pressure is allowed on the concave side. 


Q 8—Are brass and copper pipe fit- 

tings suitable for ammonia systems? 
A—No. Ammonia fittings are made of 

cast steel or forgings. All piping should 

be steel or wrought iron. 

Q 9—State size of safety valves re- 


quired on 100-ton-capacity system 
using carbon dioxide. 


A—One-half to 34 inch. 


Q 10—What type valves are required 
for liquid level gage glasses? 


A—Gage glass valves must be fitted 


POWER 


q 
water 
| 
| 
j 
i 
= 


Pump out--> 
line from 


Circulating 
water in 


SHELL-AND-TUBE condensers have large capacity on small floor area. This is simple 


piping layout for easy operation and maintenance. 


with a ball check, which closes auto- 
matically in case of glass failure. Metal 
screen or slotted metal casing must pro- 
tect glasses. 

Q 11—Are ammonia gas and air mix- 
tures considered explosive? 

A—Most authorities place explosive 
limits between 17 and 25% ammonia 
by volume. Most serious explosions from 
flame coming in contact with bad am- 
monia leaks have been caused by mix- 
ture of ammonia gas, air, and oil vapor. 
There is no danger from explosion in 
cutting into ammonia lines, receivers 
or accumulators with acetylene torches 
or making welded connections if sys- 
tem is open to atmosphere, ventilated. 


Q 12—What is latent heat? 


A-—-Latent heat is required to change 
the state of a body without change of 
temperature, as in changing melting 
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Flanged heads remove easily 


ice at 32 degrees to water of the same 
temperature. 


Q 13—Is it possible in an atmospheric 
cooling tower to reduce temperature 
of the circulating water below that of 
surrounding atmosphere? 


A—Yes. In a well-designed cooling 
tower, temperature of water off the 
tower often approaches wet-bulb tem- 
perature; 10 to 15 degrees below dry- 
bulb temperature is not uncommon, de- 
pending on relative humidity. 

Q 14—Why are holes cast into the 


rims of flywheels and motor rotors on 
large units? 


A-—To help turn machine by hand 
when making repairs and adjustments. 
(Nore: 60% of applicants state that 
these holes are for balancing purposes.) 
Q 15—What would cause the dis- 


charge-gas temperature, leaving a com- 


pressor, to suddenly become abnormal- 
ly high without any noticeable change 
in suction or discharge pressures? 


A—There are several causes: (a) 
broken suction or discharge valve (b) 
broken piston rings, causing heavy 
blowby or leaky bypass valves (c) 
passing hot discharge gas back into 
suction side of compressor. 


Q 16—What would cause discharge 
temperatures to drop below normal, 
discharge line to become cold and com- 
pressor to frost over heavily? 


A—Excessive amount of liquid re- 
frigerant passing expansion valve, caus- 
ing liquid to slop over from evaporating 
side to the compressor. 


Q 17—If you were asked to take 
charge of a large refrigerating plant 
that had been closed down for some 
time, state briefly how you would pro- 
ceed, what precautions you would take. 


A—Assuming the plant had enough 
refrigerant in the system and was tight, 
first make and inspect all auxiliaries, 
such as water-supply system, pumps, 
brine coolers or expansion side of sys- 
tem and condensers. Check position of 
all valves on high- and low-pressure 
sides, see that they open and close 
easily. 

If synchronous motors are used on 
high voltages, take Megger tests to de- 
termine condition of insulation on 
motors and feeders. Check contacts on 
oil switches and breakers, remove covers 
from vertical-enclosed machines, check 
condition of connecting-rod bearing 
bolts. 

Check entire oiling system. Bar over 
by hand large reciprocating machines, 
one complete revolution, and check 
piston clearances. Check all rod ad- 
justments and packing boxes. In start- 
ing compressors, open suction valves 
slowly, as liquid refrigerant may be 
lying in the suction lines. After starting, 
check all bearings to see that oil rings 
are turning, as they often fail to start 
when units are shut down for prolonged 
periods. See that your plant is supplied 
with adequate safety equipment—gas 
masks, proper fire extinguishers, first- 
aid kits. 


Q 18—What is the purpose of a 
safety head in a vertical, single-acting 
ammonia compressor? 

A—Safety head is a false head, rest- 
ing on a shoulder on top of the com- 
pressor cylinder. Discharge valves are 
fitted into this head. Heavy springs, 
placed between the main cylinder head 
and the safety head hold the latter in 
position. In case of broken suction 
valves or heavy slug of liquid refriger- 
ant, this head rises, preventing serious 
accident to the compressor. 
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LOWER HEATING COSTS, little or no operating troubles, better 
working conditions are claimed by owners of radiant-heating 


systems whether they've used copper, wrought iron or steel 
One textile plant, above, heats two floors with the one system 


How Does the Plant Man React 


& SINCE THE LATE 1930’s when smart outfits like A M Byers 
began pushing it in this country, radiant heating has been 
expanding. The record is full of new fields of application, 
special design twists. But how has it worked out? How does 
the plant man find it? 

Here’s a cross section of the answers from men operating 
widely different types of businesses. They selected radiant 
heating to meet their own individual needs, were sometimes 
among the first in their area to try it. The answers cover the 
problems a heating man has to face. 


Fuel Cost 


“Lowest we've ever had. About 5000 gal in the 1946-7 
winter.” This from John Dahl who runs a specialty millwork 
shop of 6000 sq ft on the northern exposure of an 11,000- 
sq-{t building. He goes on to say: “The 4500 sq ft on the 
other side of this solid cinder wall burns more, winter for 
winter, with a conventional convection system that you can 
shut down at night.” 

Russ Jordan, a textile contractor, had more to say on this 
subject: “We tacked onto the original boiler a domestic hot- 
water system for a washroom for 120 women employes, 
wall-type finned convection heaters under an outside-wall 
inspection table and along an outer stairwell. And yet we got 
by with under 11,000 gal for the worst winter we’ve had.” 
Some record for a 5-yr-old wrought-iron system embedded 
in concrete. And even more impressive when you realize 
this two-level building draws its heat for both floors from 
the one system, photo, top of page. 

When the job went in Martin Christesen, the design engi- 
neer, and Atlantic Pipe Bending & Fabricating Corp, the 
suppliers, decided to support the 3%4-in. concrete pad with 
its embedded piping on bar joists. Under the pad they 
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suspended a wire mesh with a heavy paper covering. This 
paper and mesh were painted with aluminum paint on the 
underside. And this surface serves as heat radiating source 
for the lower floor of the building. Conditions on this floor 
are excellent for warehousing of finished products. 


Trapped Air 


“It’s no problem with the right-sized eliminator properly 
installed.” That’s the general experience of all. “You do 
have to take certain precautions at start-up, though,” says 
Martin Christesen, design engineer. “When you initially 
fill your piping bring in fairly warm water and heat it up 
about 5 deg more each day until you get up to 140-150 F. 
That'll drive out most of the noncondensables and trapped 
air. But be sure to keep your pump strainers clean through- 
out. At start-up they usually catch mill scale, other foreign 
matter left in the pipe after fabrication, assembly.” 


“You can put it in your eye,” said J Osborne, a large- 
furniture-showroom operator. “We've got an over-all building 
length of about 400 ft with 50-ft depth, divided into four 


separate radiant-heating systems. You see our store has 
grown like Topsy. Each time we needed more showroom 
space we just put in another radiant-heating system, steel in 
concrete. Makeup is no problem at all.” 


Water Treatment 


“No need for it.” said the millwork shop, the textile plant, 
the furniture showroom. But Sam Nitzberg, of the Atlantic 
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COMPETITION is lively for materials in radiant-heating field. 
Two plants use plastic pipe. An expected newcomer is flexible- 


To Radiant Heating 


Pipe Bending & Fabricating Corp, said a word to the wise 
could fit in here, especially when using steel: “Internal 
water problems just don’t develop. Not with a good closed 
system where makeup is almost zero. But you can run into 
external corrosion and it’s brought on by that old bugaboo, 
electrolysis. Design can beat it every time. What you have to 
do is be sure to put a waterproof membrane under all con- 
crete pads. Tar paper or something similar will do. But first 
be sure you get the right foundation for the pad. A good 
underbed of gravel isolates it from the action of acid or salt- 
soils; promotes faster drainage of surface water.” 


Heat Pickup 


“We don’t bother to cut back the heating system at night.” 
That’s the practice in the millworking and textile plants, and 
the furniture shop. “By the time the concrete pad has cooled 
down to a low-temperature setting you have to jack it right 
back up so the area temperature is at the right level for your 
working force when they come back in. It takes quite a while 
to either cool down or heat up a large-sized area of con- 
crete floor.” 

What effect do different floor coverings have? Here’s a 
comment from the furniture showroom: “We use rubber tile, 
carpeting, carpet on tile for different sections and we can’t 
see any difference between them in comfort conditions. As 
far as laving rubber tile goes you can’t see any effect at all.” 


Working Conditions 


“We insisted on radiant heating even though some felt we 
were pioneering,” stated the textile-label contractor. “Our 
employes are mostly women and their work requires they sit 
still at machines throughout the day. We felt sure radiant 
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steel tubing. Here is Atlantic Pipe Bending & Fabricating’s 
86,000-ft setup of Bethlehem Rayduct for Potdevin Machine Co 


? 


heating could give even heat to all benches in all areas and 
spare us the complaints of too much or too little. It proved 


out. We’re definitely sold.” 

“We can bring in lumber, lay it on the floor and never 
worry about warping,” claimed the millwork man. “What's 
more, we can start up every heavy sawing and cutting ma- 
chine right off the bat in the morning without binding or 
spoiling wood. Before, we had to allow time for all machine 
parts to warm up evenly. We don’t have fine sawdust floating 
all over, either. And that’s a blessing!” 


Available Materials 


“There’s plenty of competition among the different metals 
for the radiant-heating field.” (Jron Age, Oct 18, 1951, p 53.) 
“The leaders are wrought iron, copper, steel. And now even 
plastic has invaded the field in at least two installations. 
Right at the moment steel piping leads in tonnage with great 
hopes held out for a late starter, flexible-steel tubing.” 


Who Said It? 


Joun Daut, John Dahl & Co, Hackensack. N. J., 
shop, copper-tube system. 

Russ Jorpan, J & H Label Processing Corp. Maywood, N. J.. 
textile-label contractor, wrought-iron installation. 

J OSBORNE, Huffman & Bovle Co, River Edge. N. 1... furniture 
showroom, steel pipe system. 

Martin Curistesen, design engineer, Englewood, N. J., in- 
dustrial, institutional, domestic radiant-heating installa- 
tions. 

Sam Nirzperc, president of the Atlantic Pipe Bending & Fab- 
ricating Corporation, fabricators and suppliers to the 
national market of radiant heating. 


millwork 
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THIS NONLUBRICATED compressor keeps air needed for small brewery 100 p 


oil-free 


Keep Oil 


Out of Air... 


By N A FORAN, Worthington Pump & Machinery Corp 


NoONLUBRICATED COMPRESSORS are 
used wherever oil-free compressed air 
or gas is required. In many plants air 
comes in direct contact with the prod- 
ucts, as in the food industry. So the air 
must be free of all lubricant, or any 
matter that would discolor, spoil, or 
affect taste of product. 

Breweries have about the same prob- 
lem. They are extensive users of non- 
lubricated compressors. Other indus- 
tries require oil-free air for control air 
purposes. Air for control instruments 
must be free of oil or oil waste that 
might clog, damage or even slightly 
affect delicate instruments. Here again, 
nonlubricated compressors are needed. 

Construction. These compressors are 
similar to standard oil-lubricated ma- 
chines, above. From outside, you can’t 
see any difference between a lubricated 
and nonlubricated machine. 

Piston Rings. Only difference is in the 
piston rings, which are of carbon. Rings 
come into direct contact with metal cyl- 
inder since no lubrication separates 
these two parts. The cylinder is special- 
ly honed and polished to a fine finish. 
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ercent 
Life of carbon piston rings and efficiency depend on operating know-how 


Carbon rider rings 


Carbon compression rings with 
expander ring in back 


RIDER RINGS take load of iron piston 
off cylinder. Rings with expanders seal 


Use right carbon piston rings and piston 
Don’t lubricate cylinder 
Keep jacket-water temperature high 


Heat water when starting up unit 
Run compressor continuously 


Turn piston 120 deg every few months 


That provides an ultra-smooth surface 
for the carbon rings to ride on. Rough 
spots on cylinder surface would act as 
an abrasive to the carbon rings. Tiny 
grooves would appear in the carbon 
rings, thus causing a leakage loss in air 
compression and rapid carbon wear. 

Sketch is cross section of a typical 
nonlubricated piston. This is commonly 
called thé nonfloating type, because the 
two outside carbon or “rider” rings 
carry piston weight. 

Two inside carbon rings are compres- 
sion rings. They are segmental in de- 
sign and keep an even pressure against 
cylinder walls. Pressure is from ex- 
pander springs. So basic difference be- 
tween lubricated nonlubricated 
compressors is specially honed cylinder 
and carbon-ringed piston. 

More elaborate equipment is used 
with some nonlubricated compressors. 
For example, where compressor has a 
very large bore, a tail rod might be best. 
Tail rod is extended piston rod sup- 
ported by a bushing in the head end of 
cylinder or by an outboard crosshead. 

No matter what type support for tail 
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Keep dust out of the intake air 


rod, its purpose is the same. Tail rod 
shares weight of large piston, thus re- 
moving load from carbon rings. 

Further refinements include carbon 
packing, which needs no lubrication as 
does standard, soft fibrous packing. 
Also, there may be a long distance piece 
between frame and air cylinder. This, 
plus a long piston rod, prevents oil- 
coated rod that enters frame from also 
entering air cylinder. 

Another design places a collar on the 
piston rod between the frame and the 
cylinder. Collar prevents oil from travel- 
ing along rod into air cylinder. This 
equipment is costly and, except in spe- 
cial cases, is not needed. For most uses 
honed cylinder and carbon rings are OK. 

Performance of an air compressor 
is affected by nonlubrication. Curve. 
p 121, compares oil-lubricated compres- 
sor with nonlubricated machine of same 
size. Notice that volumetric efficiency 
is greater in oil-lubricated machine. This 
means greater air-compression efficiency, 
more actual cubic feet per minute and a 
greater volume of usable air per brake 
horsepower in lubricated machine. 
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COMPARING compressor that has lubricated cylinder with non- 
lubricated cylinder shows carbon-ringed job does less work 


Reason for this is that oil does two 
jobs: (1) Its main purpose is to lubri- 
cate the cylinder, to reduce friction, 
save horsepower, and increase machine 
life. (2) It acts as a seal between the 
cast-iron piston rings and cylinder. Seal- 
ing prevents air from leaking past rings 
as air pressure in cylinder is increased. 

Nonlubricated machine depends en- 
tirely on the surface contact between 
carbon rings and cylinder for its seal. 
Obviously, the friction horsepower is in- 
creased slightly and the air leakage 
becomes an important factor in perform- 
ance calculation. The more air that 
slips past the rings, the less volumetric 
efficiency, since this efficiency is ratio 
between actual capacity and piston dis- 
placement. So slightly inferior per- 
formance is penalty for oil-free air. 

Another direct result of air leakage is 
effect it has on horsepower. Total horse- 
power required in nonlubricated design 
is less than horsepower needed in same 
size _oil-lubricated machine. However, 
air slippage past carbon rings is slightly 
greater than with oil-sealed rings. 

Part of slippage occurs after air is 
compressed, which is work lost. For 
pressures of 50 psi and higher, total 
horsepower of nonlubricated compres- 
sors is slightly lower than for oil-lubri- 
cated machines. That’s because a 
smaller quantity of air is delivered. For 
same output power is elightly greater. 

Watch Operation. Wearing qualities 
are an important factor in a nonlubri- 
cated machine. But wear depends 
largely on the operator. Manufacturer 
may do a fine job in building the ma- 
chine, but a careless operator can wear 
out compressor rings in a few months. 
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70 80 
Volumetric efficiency 


90 100 


It’s poor practice to run cold water 
through the jackets of nonlubricated 
compressors. That condenses moisture 
in air inside cylinder, especially if in- 
take air has high relative humidity. 

Some operators heat the jacket water 
to 100 F or more to prevent condensa- 
tion. Condensation is bad because it 
causes slight rusting in a cylinder. Then 
rust ruins honed finish, thereby wearing 
carbon rings more rapidly. ; 

It’s also better to run machine con- 
tinuously (on bypass control) and not 
on start and stop. Here, again, conden- 
sation is important. Here’s what hap- 
pens when a nonlubricated machine is 
on start and stop; cylinder cools during 
off periods, moisture may condense on 
cylinder walls, even though jacket water 
has been turned off. That’s from cold 
water remaining in jackets. Prevent con- 
densation by continuous operation. 

A good policy is to rotate piston about 
120 degrees after a reasonable period 
of operation. This has effect of equal- 
izing wear around outside of carbon 
rider rings, thereby increasing life. 

Another important precaution is to 
use well-filtered intake air. Dust in 
cylinder acts as an abrasive on carbon 
rings and scours cylinder wall. 

A good dry-type filter is important. 
Inspect it periodically and keep an ac- 
curate record. Keep records for entire 
life of machine. 

By carefully following these mainte- 
nance tips, one Erie, Fa. operator has 
had over 15,000 hours of troublefree 
service from his nonlubricated air com- 
pressor. In all that time he needed no 
replacement parts. Your machine can 
do equally as well with proper care. 
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FLOATING PISTON has tail rod to take weight off cylinder. 
Carbon-rider rings are not needed. The cylinder wears evenly 


CARBON 
RINGS 


Carbon - graphite piston sealing 
rings are made in various speci- 
fications. Transverse breaking 
strength varies from 3000 psi for 
softer material, up to 10,000 for 
harder, denser material. 

Usually the harder and higher 
strength carbons are used in com- 
pressor rings. Crushing strength 
of this material varies from around 
3000 to 35,000 psi for harder, 
stronger grades. This carbon is 
an electrical conductor and is non- 
magnetic. 

Most common design is seg- 
mental piston rings. Such rings 
are usually on a floating piston, 
which is supported by the piston 
rod. The shaft packing rings are 
also carbon, so no oil comes in 
contact with gas in cylinder from 
rod entering cylinder. 

Where piston is not supported 
by tail rod, piston is sometimes 
made of carbon-graphite. Usual- 
ly lap-joint piston rings are used 
on carbon pisions. These pistons 
are made longer than iron p‘stons 
to increase bearing surfaces for 
supporting weight of piston and 
rod. Then piston lasts longer. 
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GOOD COMMUTATION can be yours with a few simple instruments and a little know- 


e Uneven air gaps will mean 
poor commutation in de units 
e Armature isn’t in mag- 
netic center? More trouble 

¢ Adusting interpoles helps 
ease brush trouble 

¢ Brush shifting cuts spark- 
ing when done right 

¢ Brush spacing a snap with 
paper, pencil and clear tape 

¢ Smoke and gases play big 
and often unknown part in a 
commutation picture. Smoke 


increases brush friction 
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how. Here a contact-drop test is under way. Fast check on interpoles (See Fig. 6, 7) 


& ONE OF THE BIG CAUSES of commu- 
tator troubles in de machines is poor 
alignment. Machine parts are made to 
rigid specs. So it’s sloppy assembling 
in the field, during either maintenance 
or repair, that’s the core of the align- 
ment problem. 

Air Gaps. For instance, take the job 
of positioning the field poles. The pit- 
fall to watch for here is uneven air gaps 
under the main and commutation poles, 
Fig. 1. Air gaps under main poles 
should be within + 0.005 in. of the 
average of all poles for gaps up to 14 
in. Likewise, keep commutating-pole 
air-gap tolerance to + 0.005 in. Where 
the gaps are normally over 14 in., keep 
them within + 0.010 in. of the average. 

Placing the armature in magnetic cen- 
ter is another phase of the alignment 
job. This means lining up center line 
of armature iron with center line of 
main pole iron. To do this, simply meas- 
ure the armature iron that sticks out 
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HERE ARE 7 SIGNS OF 
POOR COMMUTATION 


1 Sparking at brushes 


2 Streaking or grooving of 
commutator surface 


3 Burning of bars 
4 Flat spots on commutator 
5 Raw copper surface 


6 Heavy brush or commutator 
wear 


7 Heating of the commutator 
or brushes 


BRUSH CLEARANCE, ANGLE... 


30-37.deg 
/ 


¥ +1 15-25 deg 


} 
Rotation Rotation 


Brush chatter and chipping of brushes 
often traced to incorrect clearances 


These Tips Will Pin Down Your 


beyond the main pole iron and divide 
it evenly between both ends, Fig. 2. 

Poor commutation can stem from one 
of many possible mechanical and elec- 
trical causes. A good job of trouble 
shooting calls for a close check on load- 
ing, vibration, atmosphere and actual 
condition of the commutator. Some 
signs of poor commutation are sparking 
at the brushes, grooved commutator sur- 
face, burned bars, flat spots on commu- 
tator, discolored commutator, too fast 
wear of brushes or commutator, heating 
of commutator or brushes. 


SPARKING is generally the 


first sign of trouble 


Your first step is to look for and cor- 
rect any troubles that may exist at 
the commutator itself; grooving burned 
bars, etc. If this doesn’t bear fruit, look 
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1 Keep air gaps under main poles within 0.005 in. of average 
for gaps to ¥ in. Same tolerance on commutating poles 


To line up magnetic centers: (a) measure armature iron that 
differs from the field poles (b) divide evenly on both sides 


... AND SPACING ON COMMUTATOR SURFACE PLAY IMPORTANT PART IN CHIPPING AND SPARKING 


Wrap paper tape araund 
commufotor and pull 


Here’s the simplest approach to brush spacing. Lay paper 
tape around commutator and cut at mica groove. 


Commutator 


into machine loading. Quick changes in 
load can cause sparking because of the 
magnetic lag in commutating field 
strength. If you can’t do anything about 
the load, try moving the brushes in the 
direction of rotation. This should be 
done with a light hand. If moved too far, 
you'll get sparking at full and light load. 
And with a generator the voltage droop 
will increase as the brushes are shifted 
from the neutral position. 

Hunting or Compounding. You can 
get into trouble when shifting brushes. 
Say, you shift brushes off neutral to stop 
sparking. In some machines you will 
over-compound if brushes are shifted in 
direction of rotation. So you shift them 
against rotation to stop sparking. 
Actually, the best solution would be to 
remove interpole shims or shunt the 
interpoles with a suitable resistor. But 
to save time you shift against rotation. 
Sure, sparking will stop, but let’s con- 
sider the other resvlts. When brushes 
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Divide paper tape into equal parts 
corresponding to number of poles 


Then 


Troubles 


were shifted against rotation the termi- 
nal voltage upped. The interpoles now 
have a compounding effect with brushes 
off neutral. 

Assume the machine is an exciter 
under control of a voltage regulator. 
This compounding effect may make the 
regulators completely unstable. Result- 
ing “hunting” of regulator could cause 
a shutdown. 

This quirk, however, can also be used 
as an aid sometimes. Say, you want to 
parallel two shunt-wound exciters mo- 
mentarily. You'll meet this when putting 
an auxiliary exciter in and taking the 
main exciter out of service without re- 
moving load from ac generator. To do 
this both exciters must have enough 
droop in their voltage characteristics so 
neither becomes motorized during the 
few moments of parallel operation. You 
can get this droop by shifting brushes 
slightly in direction of rotation. Use a 
light hand again since in a medium-size 
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Butt both ends ond 
7 fasten with trans- 
porent tape 


/ 
Tronsporent tope 


spread out on flat surface and mark off in even spaces equal to 
number of main poles. 


Put on commutator, line up brushes 


By E A LECHER 
Service and Erection Dept 
Allis-Chalmers Mfg Co 


machine a 1/16-in. movement may give 
a very noticeable compounding effect. 
It’s the old story of cause and effect. So 
take a moment or two to predict results 
before making any machine changes. 


VIBRATION is another 


major cause of brush sparking 


Vibration may come from unbalance 
of armature or rotating element of 
driving generator. Also, check for poor 
mounting of equipment, loose couplings, 
poor alignment, bad belt lacing, eccen- 
tricity of commutator, sympathetic vi- 
bration (tuning fork effect) in holders 
or brackets, and incorrect brush angle. 

If vibration at bearing is more than 
.002 in. in any direction, expect trouble. 
You can spot vibration by first white- 
washing or chalking a smooth part of 
the shaft. Then while shaft is rotating 
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POOR COMMUTATION OFTEN TRACED TO INCORRECT MECHANICAL MAGNETIC ALIGNMENT IN UNIT 
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TESTS FOR MACHINE NEUTRAL... 


_ Muiti-scale 
voltmeter 


cy 


Beveled 
brushes-—~- J 


Shunt 
field Oc 


Dischorge 
resistor 


5 Inductive kick spots no-load neutral; 
it's the point giving lowest reading 


. INTERPOLE ADJUSTMENT 


Pencil 


Sof 


6 Take contact-drop readings at V4, 
midpoint, 34 and at the trailing end 


-Voltmeter 


Correct interpole 
adjus tment 


+ 0.6} /nterpoles are 
+ 0.4} to0 strong 
2 


Velts across brush contact 
@ 


1 
Direction of rotation 
! 
Brush thickness 


< — 
7 These are typical voltmeter values 
from brush contact-drop readings 
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at normal speed touch it lightly with 
a hard-pointed tool. Stop machine and 
check if line is even. If machine is 
dynamically balanced, the mark will be 
uniform around shaft. If it’s uneven, 
you have a balancing job on hand. 
Sympathetic vibration can usually be 
corrected by bracing — brush-holder 
brackets. If possible remove source of 
vibration. Keep brush angles and 
clearances as shown in Fig. 3. 


SPACING of brushes 


can stop sparking 


Wrong brush spacing and incorrect 
neutral setting is another common cause 
of sparking. Probably the best way to 
check brush spacing is to wrap paper 
tape (adding-machine tape) around 
commutator with brushes lifted, Fig. 4. 
Pull paper taut and cut at overlap in a 
mica groove with a knife. Then remove 
tape to a flat surface. Divide it into 
equal parts corresponding to number 
of generator poles. This job calls for 
accuracy and rechecking. Each division 
mark on tape must be true within 1/64 
in. for best results. 

Then pull tape around commutator 
until ends butt. Secure it with trans- 
parent tape so butt joint can be seen. 
Use brushes that have been well seated. 
Place one in holder on each bracket to 
ride the tape. Turn armature till tape’s 
butt-joint touches trailing edge of one 
brush. At this point, each brush riding 
the paper should barely touch a mark 
with its trailing edge. Adjust brackets 
of brushes that fail to hit a mark. Keep 
brush brackets 1/8 in. from commuta- 
tor. This reduces brush chipping. 

No-Load Neutral. There are two sim- 
ple methods for finding the no-load 
neutral, as follows: 

1. Minimum short-circuit voltage 
method hinges on locating point of 
minimum volt drop in armature’s short- 
circuited coils. With machine running 
normal speed and voltage at no load, 
connect a low-scale voltmeter to two 
hard-lead pencils held one-bar width 
apart. Pencils touch commutator where 
you guess the neutral is (about opposite 
center of main pole face). Move pencils 
back and forth from this point until you 
find point of lowest reading. Center 
brushes on this point, then recheck. This 
method is easier but not as accurate as 
the following method. 

2. Inductive kick method. Here the 
generator must be at standstill with all 
brushes raised except one of each 
polarity. Bevel these two brushes, Fig. 
5, to make line contact with commutator 
parallel to bars and at center of normal 


brush face. Connect these two brushes 
to a multi-scale low-reading voltmeter. 
Energize shunt field from a separate 
source of de through quick-break knife 
switch. 

Mark down peak voltmeter kick on 
each opening of field circuit. Shift 
brushes until you hit the spot giving 
smallest kick of needle. Rotate arma- 
ture and repeat step several times. Note 
the neutral point you get each time. 
Mid-point of these marks is the exact 
neutral. 

This is by far the preferred method. 
Incidentally, remember to include the 
field discharge resistor. You can have 
the resistor in the circuit at all times 
or just when the switch opens its con- 
tacts. It ll prevent insulation puncture. 


INTERPOLE adjustment by the 


“buck and boost method” 


Faulty interpole adjustment can also 
cause sparking. The “buck and boost” 
method tells if interpoles need adjust- 
ment. For this test connect a de welder 
or some other controllable de source in 
parallel with interpoles. Use a reversing 
switch with an ammeter in the circuit. 

Let generator carry normal steady 
load with reversing switch closed in 
interpole. Assume 
Raise current 
through interpole until you note a 
change in commutation. If sparking in- 
creases, interpole is too strong. Reduce 


position to aid 
brushes are sparking. 


current to zero and reverse switch posi- 
tion to buck normal interpole current. 
Raise current again until sparking stops. 
Note ammeter reading. Continue to raise 
current until sparking starts. Take 
Difference 
between the two readings is width of 


another ammeter reading. 


the black band. Average of these two 
readings is amount of current that must 
be shunted around interpoles with a suit- 
able resistor. 

Weak Interpoles. [If you find inter- 
poles too weak, add shims between in- 
terpole cores and field frame. Use 
magnetic material for shims. Recheck 
after commutating pole gap is changed. 

Formula for interpole gap shimming 
is: 

New gap = old gap = 
5 x amp boost or buck 

armature amp 

Use +- for boost amperes 

Use — for buck amperes 

Factor 5 varies between 4 and 6 for 
wide range of machine designs. Use 5 
to get good average results. 

Contact Drop Method. Measurement 
of contact drop at the brush face is 
another way to determine interpole 
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SPRING TENSION AN IMPORTANT ANGLE IN DETERMINING THE WORKING LIFE SPAN OF BRUSHES 


Spring scole —_ 


Brush box—- 


Paper 


Hook spring-scale + chind brush and take reading when paper 
about 212 |b per sq in. of brush surface 


slides. Adjust fo, 


adjustment. To do this connect one 
terminal of a low-reading voltmeter to 
shunt of one brush and other terminal 
to a hard-lead pencil, Fig. 6. Let pen- 
cil touch commutator at leading edge of 
brush, at 44, midpoint, and 34 width of 
brush. Then touch at trailing edge of 
brush. Typical voltmeter readings at 
each point are shown in Fig. 7. 

If curve resembles A in Fig. 7, it 
shows the interpole is too strong. Curve 
B shows weak interpoles. Correct inter- 
pole adjustment is shown by curve C. 

Generally if contact drop is over three 
volts, sparking results. So while a drop 
of at least one volt is necessary to con- 
trol voltage in armature coil short-cir- 
cuited by brush, a contact drop that is 
too high (three volts or higher) will in 
itself be a source of commutation trou- 
ble. It may show up by heavy sparking. 


SMOKE and gases affect 


commutation 


Atmospheric conditions can also af- 
fect commutation. You know the effect 
of acid fumes, chlorine, and other cor- 
rosive gases on electrical rotating ma- 
chinery. But you'd never suspect to- 
bacco smoke! Actually one or two puffs 
of cigarette smoke on a commutator will 
double the friction for sev-ral minutes. 
This is not because of high humidity, 
since simply blowing on commutator has 
no effect. And smoke from other sources 
is just as harmful, or even more so. 

Here’s another striking example of 
“contact poisons.” A little carbon tet- 
rachloride was used to clean some ap- 
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Rote of brush weor 


flectrical wear 


WEAR CHARACTERISTIC OF TYPICAL 
ELECTROGRAPHITE BRUSHES 
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Brush pressure in pounds per sq inch 


paratus on the other side of a large, 
ventilated laboratory room. There was 
a commutator machine in the room. On 
a certain test the coefficient of friction 
brushes and commutator had 
been practically constant for three days 
with a minimum of .09 and a maximum 
of .11. Within five minutes after the 
carbon tetrachloride was used friction 
doubled to about .25. 

Ten minutes later the commutator, 
which formerly had a brown mirror 
polish, began to raw copper 
streaks. Likewise, the brush faces which 


between 


show 


were smooth, slightly porous, polished 
surfaces, became grooved and roughened 
and showed pronounced copper picking. 
Six hours after the CCL, was used the 
poor commutator condition had not yet 
disappeared. And rate of brush wear 
during this 6-hour period was twice that 
of the average rate during preceding 
three days. Using carbon tetrachloride 
for cleaning electrical equipment may 
be affecting your commutator perform- 
ance. 

Current Density. Another common 
cause of threading and grooving. es- 
pecially on high-speed exciters, is low- 
current density at brush contact on com- 
mutator. Quite often, a standard exciter 
is used that’s 15 to 25° larger than 
needed. 

The present-day electrographitic car- 
hon brush has been developed for con- 
tinuous operation at 70 to 80 amp per 
square inch. When this material is oper- 
ated below 40 or 50 amp per square- 
inch density, it is common to have 
threading or fine bright grooves develop 
in the commutator film. Only remedy 
is to lift some of the brushes. Select 
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Don‘t guess about brush pressures. You'll save brush and 
commutator wear and cut sparking with proper brush tension 


them either all in one track or 
gered around so the whole commutator 


stag- 


surface is left as evenly covered as pos- 
sible with brushes carrying between 60 
and 80 amp per square inch. Brush den- 
sity is calculated as: 
Amp per square inch - 
(amperes in armature x 2) 
(No. brush arms No. brushers per 
arm brush width brush thickness) 

Brush Impact. Impacts from brush 
vibration on high-speed commutators 
cause a surface film on the commutator. 
This film of work-hardened 
phous copper is even more susceptible 
to chemical attack than ordinary cop- 
per. The condition can be spotted read- 
ily by using sandpaper on the commuta- 
tor. Note that amorphous copper, which 
can only be present on portion of com- 
mutator that passes under brushes, has 
a marked resistance to scratches or cut- 
ting by the sandpaper. Solution is to 
eliminate vibration and remove glaze 
with a commutator stone. 

For best brush performance follow 
brush manufacturer's advice, or the ma- 
chine builders’ recommendations on 
brush pressure. Check each brush pres- 
sure with a small spring scale, Fig. 8. 
For commutating machines this pressure 
should be about 21% to 3 Ib per sq in. of 
brush contact surface. 

Many plant men feel this business of 
brush satisfied by 
simply checking the tension by feel. 
Sure, this will pick out very bad ones 
those with spring tension very weak or 
much too strong 


or amor- 


pressures can be 


but you need a spring 
scale for a real job: And keep track of 
your readings. Thus. you establish your 
own recheck schedule. 
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Original line 


Present line --- 


NEW AIR CHAMBER GAGS NOISE 


Ovk HOTEL HAS two domestic-water, 
steam duplex pumps. They have the 
usual large cast-iron air chamber, but 
the discharge lines vibrated badly any- 
way. Then the sudden fluctuating pres- 
sure would transfer back to the gover- 
nors, Which opened and closed the steam 
supply so the pumps always worked 
erratically, especially when there was a 
large demand for water. 

Even draining out the air chamber 
and charging with air did not stop the 
vibrating lines. Finally, | hooked up a 
small air chamber on the wall, as shown. 
This helped some, but not enough to 
prevent pumps being heard. 


| made a simple change by running 
a %g-in. line from pump governors to 
bottom of the second air chamber, in- 
stead of to the pumps’ discharge line, 
as dotted lines in sketch show. 

In this way, air in the small air cham- 
ber absorbs pulsations in the discharge 
line. Because the pulsation is damp- 
ened, it’s not transferred to the pump 
governor. Governor in turn does not 
close in quickly or open up quickly on 
the steam supply. Result is two smooth- 
running duplex pumps. Pulsations are 
not heard or felt anywhere in our large 
hotel building now. 


J W Kerwin Trenton, N. J. 
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SAFE HAND-CHISEL HEADS 


To INCREASE USEFUL LIFE and prevent 
“lipping” over and burring of hand 
chisel or punch head, I make safety 
heads. 

Turn or grind tool head to measure- 
ments in table. Then fill in with bronze 
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as in sketch. Tools already “lipped 
over or burred may be made safe and 
useful by this method. With high cost 
of chisels, you will find this operation 
pays in safety and upkeep. 

D J Parmer Quincy, Fla. 


Braided String Is 
Water Column Aid 


WATER GLAsses and columns on boilers 
or auxiliary equipment, such as heaters 
or hot wells, are often located so they 
are hard to view. 

One way to make liquid level easier 
to detect is shown in sketch. This works 
where glass is viewed from about the 
same position at all times. A string or 
heavy twine is either braided or twisted, 
and is then fastened directly behind the 
glass. 

Water acting as a lens causes the 
string to magnify about double the nor- 
mal size. Colored string is better than 
white. This trick is very helpful if glass 
has a constantly changing water level. 

W San Diego, Calif. 


Make Close Nipple 

WHEN STUCK FOR a close nipple, here's 
how I make one. Cut size of nipple to 
be used from length of threaded pipe. 
Screw threaded end 14 to 11% in. into 
nipple chuck. Remove guide from pipe 
threader, and insert next-largest-size 
guide that fits snugly over coupling on 
nipple chuck. This is an old trick. 

C Mirrenpore Brooklyn, N.Y. 
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STEVE ELONKA, Associate Editor 
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Re-circulating 
/ine 


Limé-soda 
tank 


Hardened Nozzle 
Outwears Valves 

Wuen our 120,000-lb-per-hr lime-soda 
softener was installed an all-iron gate 
valve controlled recirculation of the 
lime-soda solution. After two months 
valve fell apart from corrosion and abra- 
sion in solution. We tried all-iron 
plugcocks, all-iron globe valves with 
stainless-steel disks and seats, and 
bronze and brass valves of all kinds. 
But nothing lasted more than a month 
or two. Besides the expense, we had to 
be adjusting continually for correct 
flow. 

We then tried a plain cast-iron pipe 
plug, drilled (after experimenting) with 
a 3/32-in. hole. This lasted about six 
months. Then we made a tool-steel noz- 
zle, as shown. It was hardened after 
machining. 

Nozzle has been in two years with no 
apparent wear. At times we poke a 
wire up to free a slight blockage that 
may occur. Strangely enough, we found 
that this 3-in.-long nozzle does not block 
as often as a shorter one. 

K SHEPHERD Hamilton, Ont. 


Feeding Coal by Hand 

WHEN A FEED screw breaks, I keep the 
boiler in operation by feeding coal into 
the furnace by hand, with the fan in 
operation. Of course, the fire must be 
broken up often. I do this for a number 
of days or until I have time to replace 
the screw. Outage is unnecessary. 

H A JAHNKE Milwaukee, Wis. 
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Ten-ton 


chain block-~.__ 


Sprocket whee/ } 
for chain hoist’ 


Service line 


Pump_house roof 


MOTORIZED CHAIN BLOCK SPEEDS PUMP JOB 


Our No. 1 well pump needed a complete 
overhaul. Cranes cannot reach the 
pump house, so we started the job by 
pulling up the pump from a tripod of 
heavy timbers with a 10-ton chain block. 
It took five men one hour of heaving on 
the hand chain to raise the 280 ft of 
8-in. pipe, shafting and heavy pump, a 
distance of 20 ft. That convinced us 
there must be an easier way. 

A scrounging trip around the plant 
turned up a 57-rpm 3-hp gear-head 
motor from an old conveyor. We also 
found a chain block and a variety of 
sprockets, etc. We lagged the motor to 
two pieces of 8x8-in. timber. Two bear- 
ings were fastened to the same timbers 
to carry a shaft that was parallel to 
the motor. 

A sprocket at one shaft end, and a 
roller chain to line up to a smaller 
sprocket on the motor, reduced shaft’s 
speed to about 10 rpm. We mounted a 
discarded plate-type sprocket wheel on 
the shaft’s other end. The sprocket 
wheel from an old chain block was 
pinned to it. This rig was set up on the 
pump-house roof. A temporary service 
line was run to the motor. This is shown 
in the sketch above. 
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This outfit worked perfectly. Motor 
drove large chain block steadily, better 
than could be done by hand. While one 
man kept an eye on the lifting, the rest 
of crew went ahead with dismantling 
and repairing sections already raised. 
They lent a hand, when necessary, to 
uncouple and remove each 20-ft shafting 
section. 

Where it had taken 55 minutes for 
five men to raise the first section, the 
motorized rig enabled us to remove a 
section in 35 minutes. Besides, the four 
men spent 30 minutes on actual repairs 
during each lift. 

This rig eliminated back-breaking 
work. Overhaul time was cut in half. It 
also saved additional city power, which 
had been purchased during the down- 
time of our No. 1 well. 

CE Lirtter — St. Vital, Manitoba 


Shaft Indicator 

For Stoker Drive 

ON OUR CHAIN-GRATE STOKERS, travel is 
geared down to a slow movement. To 
enable boiler-room operator to tell at a 
glance if grates are moving, we in- 
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stalled an indicator on drive shaft. Be- 
cause of noise in boiler room, a sheared 
pin had been undetected until operator 
checked his fires, or noticed a pressure 
drop on header. We decided to prevent 
that from happening again. 

Here's how indicator in sketch is 
made. We cut a piece of felt to cover 
the bearing’s end; also, a piece of sheet 


We drilled 3 


metal to cover the felt. 


holes through sheet-metal cover and 
through felt for 14-in. bolts. Also, we 
drilled center of sheet metal and of 


felt for 14-in. serew as illustrated. 


Sheet metal’ 


Next, we drilled and tapped 3!4x20 
holes around bearing cap. Center hole 
of drive shaft was drilled and tapped 
for 14 20-in. screw. Then we bolted 
sheet-metal cover to bearing cap with 
felt on inside, to keep dirt out. We 
screwed 14-in. bolt in center, installed 
an arrow, secured with nuts on each 
side of it. 

Arrow is 6 in. long, and moves with 
the drive shaft. When the arrow stops. 
knows that 


the boiler-room operator 


something must be wrong. 
A Rockin 


Chicago, Ill. 


Locking nut 


Split nut 


with topered > 


Shield 


CUTTING CIRCLES NEATLY from steel plate 
reduces finish machining needed. Cut 
left by oxyacetylene flame is smooth 
enough without finish if you use some 
form of radius-controlling device to 
guide torch in circular path. 

Cirele cutting jig presets distance of 
torcy nozzle from work surface. Opera- 
tor can feed torch at constant rate. A 
circle-cutting device is easier to use if 
it can be controlled from one side of 
the work. Then operator need not 
change his position. 

You can make device in sketch from 
odds and ends. Main item is an old ball 
race with a deep groove, about 2 in. 
diameter at outer race. Use an adapter 
for securing torch to inner ball race, 
turned from mild steel and threaded 
with pipe threading die for a taper 
thread. 

Threaded portion is split by four saw 
cuts. Then screw a locking nut on taper 
thread so bore of adapter closes on torch 
and grips it firmly. Adapter has shield 


SIMPLE GUIDE FOR FLAME-CUTTING CIRCLES 


plate to prevent flame from damaging 
balls in race. 

Have a hardened center point for 
placing in a deep punch mark at center 
of scribed circle. Nut at its upper end 
adjusts along slotted radius arm. Ra- 
dius arm is bent from flat steel and 
welded to one side of ball race. 

Weld a second piece of flat steel bar 
to opposite side of the ball race. On 
it mount a freely revolving wheel, which 
makes point contact with surface of 
steel plate being cut. : 

When using this guide, operator can 
stand in one spot and feed torch in a cir- 
cle, by hand. As it travels around cir- 
cle, inner and outer tracks of ball race 
rotate in relation to each other. That 
gives a freely swiveling joint between 
torch and circle-cutting guide. 

Nozzle’s distance from work surface 
can be adjusted with adapter. This can 
be locked and unlocked for setting the 
torch vertically for right height. 

F E Rirey London, England 


-in. valve 


Outlet flange 


Testing Evaporator Coils 
WHEN EVAPORATOR COILS are tested for 
leaks, tube assembly is usually left in- 
side shell. Then tubes are filled with 
water and leaks detected by observation. 
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With this method, tubes have to be 
pulled out, repaired, pushed back into 
shell; then shell is buttoned up and 
tested again. If tubes still leak, the 
same time-taking procedure is repeated. 

Here’s a simpler method: First pull 
tubes. Place a blind flange on steam in- 
let and one on steam outlet. On outlet 
flange, sketch, drill a hole and tap for 
%4-in. pipe. Connect a gage to this 
flange. then valve, and hose coupling. 
Attach water hose, fill tubes with water 
to find leaks. Empty tubes through same 
hose into a sewer. Repair leaky tubes 
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and run another test. When tubes are 
filled with water, leave off top flange on 
steam inlet until water comes to top. 
Then bolt on flange. This eliminates 
air pockets. 

After all leaks are repaired, fill tubes 
with water until a reasonable pressure 
is shown on pressure gage. Then close 
valve. Note gage pressure, and leave 
water in tubes overnight. Note pressure 
next day. If there’s no loss in pres- 
sures, you can be sure job is tight. 

G J Troske Midland, Mich. 

(Continued on page 130) 
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VALVE TOP—Durable moulded neoprene diaphragm (1) has positive 
sealing bead which provides increased sealing action with increasing 
control pressure. Efficient diaphragm form insures ample and constant 
operating power thru full travel. Piston Plate Assembly (2) has a free 
floating thrust plate which absorbs side thrust. Closely guided piston plate 
maintains stem in accurate alignment. Maximum air pressure in top, 22 psi. 


® 


WUC PLAY 
LOWRITE VALVES Give- 


Special Flow Characteristics—High lift V-Port plug 
BALL CHECK provides proportional flow throughout entire lift of 
LUBRICATOR 


SILICONE grease oa stem as shown in chart below. 
for temperatures 


from 40° to 500° F. Wide Variety of Valve Sizes—Nine sizes are available, 42" 


thru 2”. The 12" valve can be furnished with plugs to give 
15%, 30%, 60% or 100% of maximum capacity. Plugs are 
easily interchangeable without removing valve from line. 


| 
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FLOW CURVE FOR POWERS 

CHARACTERIZED V-PORT 
FLOWRITE VALVES 


PLUG and SEAT Better Control—Less Maintenance—Superior design of stain- 
Stainless Steel less steel plug and seat reduces wire drawing, insures longer 
life and tight shut off. V-Ports do the throttling, protecting 
separate shut off seat. Plug and seat are truly removable and 
can be easily replaced in the field. Inner valves are machined 
SEPARATE and precision groundand lapped within very close tolerances. 
SHUT-OFF 
SEAT Low Hysteresis— Due to smooth rolling diaphragm and pol- 
ished stainless steel stem in preformed lubricated packing. 


VALVE TRAVEL 


Easy to Adjust— Ball bearing adjusting screw; rust proofed 
steel calibrated springs with full travel in 5 or 10 psi. 


Easy to Install— Powers Flowrite V-Port valves have double 
unions and bronze body with rugged construction to 
withstand piping strains. 
Easy to Service— Valve and top are easy to take apart and 
re-assemble, facilitating inspection and maintenance. 
Reasonably priced. Contact our nearest office for prices and assistance 
in selecting proper size valves 


THE POWERS REGULATOR CO. 


SKOKIE, ILLINOIS @ Offices in Over 50 Cities 


Chicago 13, Ill, 3819 N. Ashland Ave. @ New York 17, N. Y., 231 E. 46th Street 
Los Angeles 5, Cal., 1808 West 8th Street @ Toronto, Ontario, 195 Spadina Ave. 
Mexico, D. F., Apartado 63 Bis. @ Honolulu 3, H. |, P. O. 2755—450 Piikoi at Kona 
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Vocuum 
connection--~~ 


Rubber tubing~ 


U-type mercury vacuum 


other parts shown. 


Soldered---+> 


Vacuum goge --- 


VACUUM ALARM 


\ simpLe, sure-fire, low-vacuum alarm 
can be made as in sketch. Just take a 


range with electrical contacts. Also 


When vacuum drops, mercury rises 
on one side until it contacts the two stiff 
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Cork, rubber or 
wooden plug 


—Stitt wires 


gage and ar-_ is sounded. 


T Trat 


Terminal block 


\ \To alorm circuit 


(Adjust by sliding 
through plug) 


IS EASY TO MAKE 


wires extending into that leg of gage. 
Then alarm circuit closes and a warning 


This alarm can be set for any drop in 
vacuum by adjusting the stiff wires in 
the gage to any desired depth. 
Catonsville, Md. 


“Welded section 


Handy Pipe Repair 

Our pDRAINS from soot blowers, water 
columns and feedwater regulator flow 
into blowdown line. This line is of 
extra-heavy pipe, but condensate, water 
and steam under high pressure wear a 
hole at bottom of tee. This repair came 
up pretty often. 

We used to cut this section of pipe 
in three places, shown by dotted lines 
in sketch. Then we had to weld in a 
new tee. But that often gave trouble 
in lining up the work, as well as other 
headaches. Location of line made lining 
up tough. 

Now we cut a piece out of bottom 
and weld in a patch as shown. This is 
done by splitting a section of extra-heavy 
pipe of same size and cutting it to fit. 
Then when this section wears again, we 
cut it out and replace it. That saves a 
complicated operation. 

This method can be applied to other 
services where pitting and corrosion are 
a problem. It sure saves us time. 


A Rocktin Chicago, Ill. 
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T — Woter in-out condenser recorder 
P— Absolute pressure recorder 
F — Weir flow recorder 


<--Sfeam in 


100 psi plont air 


& Globe valve 
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Perforated bottle plates 
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CONDENSER INSTRUMENT STORY 


THE SKETCH shows instruments for a 
newly installed barometric condenser. 
These instruments not only help check 
on guaranteed performance, but also 
enable operators to obtain optimum 
water-pumping rates. 

In addition, they show continuously 
the effectiveness of air-removal equip- 
ment. Total installed cost was $700. 
Flowmeter uses air to force water out 
of a 14-in. pipe (bottom of pipe is set 
at bottom of weir) and pressure is re- 
corded as inches of water. A curve, 
plotting height of water on the weir 
against flow, is used to obtain flow. 


M Evans Chicago, Ill. 
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OVER 15,000 
BOILER PLANTS 


USE THESE 


MADE FOR EVER JSURE This is the famous Yarway Seatless Blow-Off 
Valve. Balanced, sliding, nitralloy plunger design 
eliminates seat—a common source of wear, clog- 
ging and leaking. Type B (above) for pressures 
50 to 400 psi, angle or straightway, single or 
tandem. Other types available for higher pressures. 
Complete description and specifications in Bulletin 
B-424 for pressures to 400 psi, or Bulletin B-433 
or higher pressures. 


The Unit Tandem— Yarway’s finest blow- 
off valve for high pressure service. Com- 
bines a Hard Seat Valve (for blowing) and 
a Seatless Valve (for sealing) in a one- 
piece forged-steel body, flanged or socket 


This is Yarway’s Stellite-Seat Valve for pressures 
to 2500 psi. Shown here in open position. Disc 
and seat ring are stellite-faced and carefully mated 
for tight seating, long life and hard wear. Angle 
or straightway, single or tandem combinations 
welding ends. Also available combining (hard seat—hard seat or hard seat—seatless) 
two hard-seat valves. For pressures to available. Complete specificatipns and description 
2500 psi. See Bulletin B-433. in Yarway Bulletin B-433. 


YARNALL-WARING COMPANY « 100 Mermaid Avenue, Philadelphia 18, Pa, 
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PLANT PROBLEMS ... put your know-how to work 


WHAT MAKES BEST 


HERE ARE THE FACTS: 


PROCESS-PLANT LOG? 


I've been hired as chief of a new indusirial 


power plant that will go on the line soon. It has a large process- 


.steam load, moderate electrie-power demand, refrigeration, air-con- 


ditioning, heating and pumping 


loads. 


About 20 men will run the plant and I've been busy trying to work 
up good log sheets tor our turbines, boilers, refrigeration and other 


Have Power readers any ideas that will help me? 


samples of their log sheets to 


Here Are the Answers 


I'd like to see 
help plan mine.—TK. Jan Power 


HEATING PLANT, No. | below. is what 
we came up with gfter several trials. 
It gives a number of hourly running 


facts we check against meters. The log 


is printed on high-quality white ledger 


paper for permanency and filed in a 
ledger binder. Sheet has extra spaces 
at the bottom for 


calculations and 
tabulations. 


Don’t have more than 500 « opies print- 


ed at one time. As you add new plant 
units or change the production cycle 
you may wish te change entry headings. 
Leave several columns blank on new 
logs so you can add readings you may 
have overlooked. Don’t depend too much 
on log readings when making an efh- 
cieney check. 


are much more dependable. 


Recording instruments 


Be especially careful when placing 


equipment on the line the first time. If 
you make a complete record of all oper- 
ating data you'll have a valuable refer- 
ence for future work. 

To schedule our maintenance we take 
time readings for individual 
from our main 


boiler 
control panel. 
actual running 
Besides giving us 
maintenance they are also 
good for checking steam output each 
month of the heating season. 
LW Fivzparrick 


Jefferson City, Mo. 


units 
These 


time 


readings show 
of each boiler. 


a line on 


METAL-WORKING PLANT log. No. 2 


shown below. 


In this plant we purchase 
ac and generate de current. 

Anr Cannon 


Laurenc e 


Harbor, N.J. 


IT’S CUT AND TRY. The log sheets [ 
made up for my plant, No. 3, 9 and 11. 
have worked well. I tackled the prob- 
lem by cut and try. I wrote down all the 
readings | could think of for 


boilers. 
turbines and 


Then I looked 


generators. 
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POWER HOUSE REPORT 


TURBINE PERFORMANCE 


| VOLTS 


BOILER PERFORMANCE 


FEED WATER USED 


AVERAGE AMPERES 


AVERAGE STEAM PRESSURE 


GENERATED 


AVERAGE STEAM TEMP 7 


DEGREES SUPERHEAT 


TURBO GENERATOR 
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help the other guy cure his headaches 


TYLER HICKS, Associate Fditor 


BASEMENT LOG SHEET 


NSER PUMP 
FIRE PUMP CONDE 
| Time ISCHARGE PRESSURE 
TIME HEATING FIRE PUMP | WATER CONDENSATE 
“ a Teme 
T 12 
2 


No.1 AND No. 2 COMPRESSORS 
PERFORMANCE DATA 


DATE - 


TIME No. | COMPRESSOR TIME No. 2 COMPRESSOR 
z REV. INDICATOR Cooling Water Temp. AirTemp. REV. RPM. 


DAILY PLANT REPORT 


A/C. ELECTRIC ENERGY PURCHASED 


quebec Hydro Meters 


Sun Life Meters 


quebec Hydro Line in Service 
Max. Demand 


kws. | Max.Dema. 


Power Factor W.hemel #2 Ratio Total Energy Wehem. - Kws. 
Main Station Total Main Station P, be 

Gen,Room Feeder #2 Total Gen.Room Feeder P, Le Tot 

LOAD FACTOR % POWER FACTOR % 


nd lows. 


D.C. ELECTRIC ENERGY PRODUCED 


For “Your New Problems” turn to page 136 


at the list from two angles: making it as 
simple as possible, keeping cost down. 

Enter all readings for one section of 
the plant on a separate sheet. Don’t 
have boiler-room readings on the tur- 
bine log. Avoid duplication; it wastes 
operator's time. Make a separate log for 


Motor Generators No.l No.2 No.3 Total MWS. Service hrs. 
Rect No.l No «2 Total reed 
EQUIPMENT IN SERVICE 
Refrigcrating Equipment 
—_—— Pumps in Service 
R.H.S. Circulating Pumps Compressors in Servico 
— No. or 
Air Compre ‘Al Steam on off No. for 

. - LT. F Max. De 

Ne.S * a/c Me * High lbs. Low lbs. | Le 

Water 
ruos Drinking Pumps in Service | Cold Wate 
The tat Service Emrgency Pumps 


meter readings. It saves time 
space for remarks and the wa 
tor’s signature on each sheet. 

We bind our old logs and 


for records. They give a good check on — instruments fully cover our readings. 


plant efficiency and operation 


BD Ruitey Brunsu 


APRIL 1952 PLANT OPERATION AND MAINTENANCE SECTION 


ick, Ga. {Continued on page 212) 


More LOGS on page 134 


Leave a OUR LOG SHEETS one is No. 12—-were 
tch opera- laid out to be as simple as possible with. 

out neglecting important readings. We 
use them don’t keep a_boiler-room log because 


a All we do is weigh coal and issue a 


i 
| | 
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| 
________ 

133 

i 


Begins on page 132 


More PLANT PROBLEMS 


ON— My 


> 
€ ON Zz ON ON 
133HS 
£4 87 | 09h 99 09 | Ons (OL 
ON SNIBYNL aiva 
L3SHS 907 
if 
| 


907 Ativa woos 3anisunt 


POWER 


PLANT OPERATION AND MAINTENANCE SECTION 


134 


: | 3 | J 
| 
| | 
| 
} 
sent 
| 
i | 
| 
| 
| 
| 
| 
| 


NANTUCKET ISLAND 
ties and must therefore 


can’t tie in with mainland power facili- 
be entirely self-sufficient. To assure of the diesel builders, and of Sun Oil cooperated to make 
unfailing performance, the Nantucket Gas & Electric Company possible a unique, three-way use of one inexpensive Sun fuel. 


HOW SUN PROTECTS POWER 


uses Sun lubricants exclusively. Also, engineers of the utility, 


THE ISLAND’S POPULATION drops from around 16,000 to DESPITE IDLENESS for considerable periods, turbine journals, 
some 3,800 when the vacation season ends. With the power load bearings and controls remain free at all times of sludge, rusting and 
fallen off so drastically, much of NG&E’s equipment lies idle and corrosion—thanks tothe protection of Sunvis 916, Its special metal 


subject to condensation during this extended time. wetting additives displace any moisture that may be present. 


A SUN DIESEL LUBRICANT has kept this 1,000-hp engine POWER 
purring almost 15,000 hours. A single heavy, low-cost Sun fuel 
drives NG&E’s diesel, fires its boilers, enriches its illuminating gas. 


for a new navigational transmitter, throwing a 1,700- 


mile beam for guiding aircraft, is supplied by Nantucket G&E 
more evidence of the reliance placed on its Sun-lubricated plant. 


For complete information about Sun’s turbine and diesel oils, or for the services 
of a Sun representative, call the nearest Sun Office, or write to 


SUN INDUSTRIAL PRODUCTS 


SUN OIL COMPANY, PHILADELPHIA 3, PA. + SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 


Dept. P6 
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15 At Pressure 
16 Water Pressure 37 | 37 | 3% 
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SUMMARY OF ECONOMIC 


RESUL 


Ts ¢€ 


21 Make up 12 22100 


22 Blow down 


21 22100 


23. Coal Consumed 


24 Actual Water Evaporated 


25 Factor of Evaporation 


26 Equiv Water Evaporated 24225 


27 Actual Ev 1poration 


28 Equiv Evaporation 


29 Equiv Eff of Gen 


28 BTU 9702 


30 Coal Cost 


31 Equiv Cost per M Lbs 


30M 28s Ton 


32 =Total Equiv Cost 31226 -M 
33. «BHP 26 (345= Day 
34 Heating HP 13525 828 
35 Process H P 14225) 828 
Rate 33 «6258 100 
INSPE 
Bo.lers 
Feed Pumps 
Compressors 
Stowers 
Conveyor 
Ash Conveyor 
Work Operations 163-165 -/€6.74-397 
Work Operations 159-399-4945 


FIREMAN C-SHIFT 


Finel 
Enc: 


Begins on page 132 


WILL DIESEL CUT CREAMERY COSTS? 


HERE ARE THE FACTS: Our small creamery has a 300-sq-ft hand- 
fired hrt boiler. Compressors and pumps are motor-driven. Max- 
imum electric load is about 15 kw. Local power company supplies 


current, 


We've been wondering if it would be more economical to install 
a diesel generating unit to handle our power and light loads. We'd 
also like to convert the hrt to burn diesel oil instead wf coal. Electric 
bill now runs $200 per month, coal $100. 

Is a diesel practical? Would we save enough to make the invest- 
ment worthwhile? Can we burn diesel oil in the hrt?—-GG, Jan Power 


Here Are the Answers 


IMMERSION HEATERS, the electric type. 
and electric boilers are widely used in 
small creameries because they success- 
fully compete with hand-fired boilers 
when electric cost is low. 

If GG’s power cost is too high for 
electric heaters or boilers, he should 
look into the savings possible with auto- 
matic combustion control when firing 
No. 2 and 3 oil. Oil cuts labor costs and 
can be burned at a higher efficiency. 

Small diesel-generating units have 


1 Why Does Oil-Burner 
Pressure Fall Off? 


We burn No. 6 oil in a 3500- 
Ib-per-hour A-type watertube 
boiler. Burners are mechanical- 
atomizing type. Load varies a 
great deal during the day. 

Recently we've been bothered 
by excessive smoke coming from 
our stack. Burners are hand con- 
trolled and we have some trouble 
keeping fires and load balanced. 

Oil return line at boiler is 
fitted with a '4-in. pop valve. 
Similar pop valves are on oil- 
pump discharge. All these valves 
relieve excess pressure in burner 
supply line. 

When the oil is hot it appears 
to heat valve spring, changing 
the tension and allowing valve 
to open at too low a pressure. So 
pressure in burner line varies. 

Is this variation the cause of 
smoke? Can heat from oil 
change spring tension? What's 
best and simplest way of stopping 
smoke in our plant?—HP 


YOUR NEW PROBLEMS 


advanced much ia recent years. They 
run on No. 2 oil and generate 7.5 to 
10.5 kwhr per gal. Cost of oil runs 
between 11.8 and 15.2¢ per gal. This 
gives a fuel cost of 1.12 to about 2¢ 
per kwhr. Lubrication runs 2 mills, and 
repairs, maintenance and supplies cost 
2 to 12 mills per kwhr. Over-all cost 
would run 2.5 to 3.4¢ per kwhr. ex- 
cluding depreciation and labor. 
Use a 20-kw generating unit to han- 
(Continued on page 212) 
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? Why Does Our Pump 
Become Snowbound? 


We salvage chips of dry ice in 
our plant by liquefying them in 
a hot-water jacketed tank. Mo- 
tor-driven’ pump takes suction 
from bottom of tank and dis- 
charges into a horizontal insu- 
lated storage tank. See sketch. 

Carbon-dioxide vapor formed 
in storage tank vents to liquefier 
through overhead line. 

After we run pump about 5 
min, suction line and cylinder 
become plugged with dry ice. 

Why does dry ice form in sue- 


tion? How can we prevent it? 
Can we run pump continuously 
without ice and vapor?—TF 

| 


| 
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Will you help readers who sent us their problems? Extra pay for photos, sketches. 
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POWER 


Impure steam and excessive blowdown are two 
“bugaboos” that need not be tolerated by any 
power plant engineer, thanks to effective anti- 
foam agents. 

Within recent years, the Betz organization has 
developed several anti-foam agents which have 
produced remarkable results both from a stand- 
point of better boiler operation as well as 
direct savings. 

For instance, a large midwestern plant oper- 
ated at 250 pounds pressure and used boiler 
feedwater softened by the hot lime soda process, 
The river water used as make-up at this plant 
varied widely in composition and was con- 
taminated by a number of industrial wastes. 
Highly impure steam was produced with boiler 
water concentrations of approximately 
3,000 ppm. 

After analysis, Betz Engineers applied properly 
formulated anti-foam agents to this problem, 
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Boiler water concentrations were raised to the 
extremely high value of 16,000 ppm before a 
similar steam impurity developed! 

The positive control of carryover and boiler 
blowdown is only services 
the 
explain to you how our complete engineering 


one of the many 


extended by Betz Organization. Let us 


guidance can help you solve all your water 
problems. W. H. & L. D. BETZ, Gillingham 
& Worth Streets, Philadelphia 24, 
Canada: Betz Laboratories Limited, Montreal L. 


Pa. In 


For the complete story 
on carryover and blow- 
down control through 
the use of anti-foam 


agents, write for Tech- 


nical Paper No. 115. 


ROBLEMS 
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Here’s a sure way 
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Here’s the place to unload your gripes to editors, manufacturers 


and fellow engineers 


TEETOTALING EXPERIENCE WITH TEA 


I was REMINDED by D B Clapp’s item, 
“How to Plaster Pigeons” (p 126, Jan 
Power), of a go-round with sparrows. 

There were birds everywhere in that 
powerhouse—switchgear, oil tanks, raft- 
ers, nests in engine air intakes and 
building ventilators. Their “mud” was 
on log sheets and dining table. 

We took care of our little tenants, but 
let’s get on with the yarn. The best part 
of it involves our tea lover. He was a 
guy that, just about the time an extra 
hand was needed, would be very apolo- 
getic about not being available for a 
minute. “He was at his tea.” 

Well, we strung two 22 wires about 
1 in. apart up near the skylight. Then 


we tied them into the 220-v system 
through fuzes and two 200-w_ bulbs, 
leaving the circuit open. Brother, when 
a sparrow stood on one wire and 
sharpened his bill on the other he lit- 
erally “footed the bill.” 

But one thing about this hookup was 
that it ran right over our lunch table 
where the tin teapot always sat on the 
hot plate. It just so happened, too, that 
the lid was left open one afternoon. Our 
friend made his usual tea, enjoyed it. 
then emptied the dregs down the drain 
while a couple of the boys looked on. 
You guessed it, the menu had included 
a juicy, well-boiled sparrow. 

K R McCormick Edmonton, Alta. 


Manual Blowdown... When? 


I pon’r acree with A E Richards on 
turning off oil burners for two minutes 
before blowdown (p 140, Feb Power). 
I'd be in a swell fix if I did. Units would 
shut down in a hurry. 

Anyway, it brings up a timely argu- 
ment on which there are two schools of 
thought. What is the best time to blow 
down a small boiler? Some say do it 
when there is little or no load. Others 
say when boiler is steaming moderately. 

I'll go along with the latter because 
I believe that under light load only a 


cone-shaped hole is made in the sedi- 
ment when the valve is opened. Under 
moderate steam the sediment is agitated 
and more is discharged on blowdown. 
Ant CANNON 
Laurence Harbor, N. J. 


A Well-Founded Pain 


My Jos as a fireman is very fine, 
Boilers steaming on the line, 

Sut what gives me the bloody hump 
They turn it into a garbage dump! 


F Horn Peterborough, Ont. 


Sorry—we can’t squeeze a few more let- 
ters into this corner, but don’t let that 
discourage you from rolling them in. 
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We read them all and try to print a 
good cross section. So keep’em coming 
arguments, gripes and answers.—Eb. 
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Superheated Steam 
Not for Lube 


I acree with Ed Duff (p 133, Dec 
Power) that engines using superheated 
steam should be lubricated. 

As a matter of fact, I designed ver- 
tical, poppet-valve steam engines for ten 
years in Italy, and we were very careful 
to sell oilless engines for wet-steam use 
only. 

Saturated steam is used with oilless 
engines because the condensation that 
takes place on the cylinder walls during 
expansion is enough to insure lubrica- 
tion. But superheated steam cannot 
lubricate an engine. 

DrMGiomt Albuquerque, N. M. 


—=— 60 cel/s in oll —— 


‘ 
‘This cell bod 


Close switch” 
after connecting 
oil cables 


--Spore cell 


Spare Cell in Parallel 


I just reap through Coulden’s piece. 
“Keeps Control Battery on Job” (p 136, 
Dec Power). I’ve done the same job for 
many years in a much easier way. 

All I do when a cell in any battery 
goes bad is parallel a spare cell with it 
as shown in the above sketch. Then, 
with the spare cell in the circuit, I dis- 
connect the defective cell and replace 
it with a new one. When the new one is 
in position and tied in electrically, I 
disconnect my spare cell and the job is 
finished. Note, there is no interruption 
in service. 

The drawback to Coulden’s method is 
he would need four husky double-pole. 
double-throw knife switches. This in it- 
self is some investment, and there’s the 
possibility that some novice might put 
all the switches in the upright position, 
shorting out the 120-v control bus. Fur- 
thermore, even if only one switch is 
used at a time, one quarter of the bat- 
tery is cut out of service. 

| have faced this job many times and 
carefully considered Coulden’s rig. I 
have also tried using a resistor in paral- 
lel with the defective cell to keep the 
circuit closed while the bum cell was 
removed. But for my money the best 
bet is the spare cell in parallel with 
the defective one. 


Jm Sparks Chicago, Ill. 
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ARMSTRONG “BLAST” TRAPS 
SPEED UP HEATING 


of Single Pipe Coils, Qn-and-Off Multiple Coils, 
Unit Heaters, etc. 


Ix equipment where large amounts of air accumulate 
when the steam is turned off, and where the air can be 
pushed out ahead of the steam, Armstrong “Blast” Traps 
provide remarkably fast heat-up. A corrosion resistant 
invar and stainless bi-metal strip holds open a very large 
vent which Jets air whistle right through the trap when 
equipment or lines are cold. As soon as steam reaches 
the trap, the bi-metal closes the big vent. 


Armstrong Blast Traps combine the benefits of quick 
heat-up with the dependable service of mechanical traps. 
There is no bellows to leak or coliapse due to high 
pressure. In fact, the traps are hydraulically tested at 
500 Ibs. pressure before they leave the factory. 


Call your nearby Armstrong Representative for details 
and prices. 


ARMSTRONG MACHINE WORKS 


812 Maple Street + Three Rivers, Michigan 


AIR WHISTLES 
RIGHT THROUGH 


VENT OPEN 


Note large air bubbles 
“whistling” through large 
thermic-control vent to be 
discharged with conden- 
sate through open trap 
valve. Shaded grey area is 
condensate. 


VENT CLOSED 


After accumulated air and 
condensate are discharged, 
large vent closes. Small 
vent is always open to 
handle ordinary volume of 
air entering trap. 


tells all about Armstrong Blast and 
Standard Traps—where to use them 

. and how to select and install them. 
You are welcome to a copy. Just 
write for it. 


<The 
ROOK THE ARMSTRONG STEAM TRAP BOOK 


ARMSTRONG STEAM TRAPS 
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Clean grease from shaft, gear, threads with Stoddard’s 
solvent. Then blow thoroughly with compressed air and 
clean dry with rag (not waste). Before pressing on bearing, 
piace a few drops of oil over part that bearing slides over 


Shaft diameter must conform with manufacturer’s recom- 
mendations for size of bearing. Use micrometer to measure 
for taper, also for diameter at bearing seat. Also check the 
shaft for burrs that might cause bearing to seat improperly 


On old shaft where bearing is removed and replaced with 
new, carefully examine shoulder bearing will rest against. 
Shoulder shown is too small, and has given away under heavy 
thrust load. The new bearing against it may not be square 
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Place bearings on clean paper. Use clean pipe that has 
square end. Caution: Do not allow tiny scale particles 
from inside pipe to get in bearing being installed. Drive bear- 
ing onto the shaft until it is up solidly against the shoulder 


If you have arbor press, you can do a much better job. 
There is less chance of getting dirt into bearing. You 
can also be surer bearing is a good snug fit on shaft. Be 
sure to clean off arbor press so bearing won't give trouble 


‘SNUG FITHERE? 


6 Where bearing fits up against a fillet on shoulder, make 
sure fillet is not larger than radius on bearing edge. If 
shaft fillet is too large, bearing won’t rest against shoulder 


as it should. Courtesy, Marlin-Rockwell Corp 
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Starts fast at 
forty below... 


This belt conveyor carries coal from rail- 
road cars to overhead hoppers for a power 
company located in the northern part of the 
Midwest . .. so far north that temperatures 
frequently hit forty below zero. Starting the 
conveyor in that kind of weather meant lost 
time, wasted manpower. The bearing lubri- 
cant became so stiff that five or six men 
often were required to pull on the belt. 
Three hours a day frequently were lost in 
getting the unit in operation. 

As many as a dozen conventional lubri- 
cants were tried without success before a 
change to STANOLITH Grease No. 42 was 
made on the recommendation of a Standard 
Oil lubrication specialist. None could match 
the ability of STANOLITH to provide easy 
starting at extreme low temperatures, and 
still maintain effective lubrication during 
high summer temperatures. 

STANOLITH Greases are filling the bill in 
a wide range of industrial and processing 


applications because of their resistance to 
heat and to the washing action of water, 
and their ability to flow readily under wide 
variations in temperature. A Standard Oil 
iubrication specialist can help you take ad- 
vantage of these special properties. A call 
to your local Standard Oil Company office 
is all that’s necessary. Or write: Standard 
Oil Company (Indiana), 910 South Michi- 
gan Avenue, Chicago 80, Illinois. 


STAN 


Greases 


STANDARD OIL COMPANY 


Meet R. R. Rowlands, of Stand- 
ard’s La Crosse office. He is the lu- 
brication specialist who worked 
with this power company to find 
the right grease for an especially 
tough job. And as a result of his 
work, the company was able to 
save considerable time in the op- 
eration of a coal conveyor. 

His on-the-job service is typi- 
cal of that available to all mid- 
west plants through a corps of 
such lubrication specialists. You 
can be sure that the specialist in 
your own area has both the prac- 
tical experience and the training 
in a Standard Oil Lubrication En- 
gineering School that will result 
in dependable, thorough assist- 
ance. 

Why not call your local Stand- 
ard Oil Company office today? 
Put a lubrication specialist to 
work on your problem now. 
When he calls, be sure to discuss 
the advantages and performance 
records of these outstanding 
products: 


STANOIL Industrial Oils This mul- 


ti-purpose line of oils provides 
cleaner operation of hydraulic units, 
supplies effective lubrication in air 
compressors, gear cases, and circu- 
lating systems. One or two grades 
can replace a wide variety of spe- 
cial oils and lubricants. 


CALUMET Viscous Lubricants These 
greases strongly resist washing and 
throw-off. Their superior wet- 
ting ability affords better coat- 
ing of open gears and chains, 
better internal lubrication 

of wire ropes. 


(Indiana) 
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NO EXCESS 


|b. carbon 


AIR 


21 cw. ft. oxygen 


md | 100 cu. ft. required air 


100 cu. ft. flue gas 


PHIL SWAIN BRINGS ENGINEERING 
THEORY DOWN TO EARTH 


GIVES 21% CO, 


21 cu. ft. CO; (21%) 


79 cw. ft. nitrogen if 


100% EXCESS AIR 


|b. carbon 


42 cw. ft. oxygen 


100 cu. ft. required air 


200 cv. ft. flue gas 


79 cv. ft. nitrogen (79%) 


4 


GIVES 10.5% CO, 


Deu. ft. CO, (10%%) 
21 cv. ft. oxygen (10%) 


158 cu. ft. nitrogen 


100 cu. ft. excess air 


158 cu. ft. nitrogen (79%) 


Why High CO. Saves Money 


Every encineer knows that high 
carbon dioxide (CO,) in boiler flue 
gas is a good thing, within certain prac- 
tical limits. The reason isn’t always as 
clear. Its not a matter of complete 
combustion. 

Carbon, completely burned, turns to 
CO., so it’s a natural mistake to assume 
that high CO, means the fuel has been 
completely consumed. Yet there’s no 
connection between CO, percentage and 
the completeness of combustion; you 
can have it complete with 60% CO, and 
incomplete with 15%. 

Well. then, what’s wrong with low 
CO.? Here’s the real answer: Low CO, 
is proof that flue gas is heavily diluted 
with a lot of excess air. Since this ex- 
cess air goes to waste up the stack at 
t fairly high temperature, it’s a big 
money loss, “heating up the sky.” 

Now let's get down to some simple 
combustion arithmetic. but in a some 
what unusual form. Start with 100 cu 
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ft of air. That happens to be just the 
amount theoretically needed to burn up 
2 3 lb carbon, which will be our fuel 
supply for this example. 

\ir is oxygen by volume. Only 
the oxygen really burns with the coal. 
The remaining 79% is nitrogen, which 
goes along for a free ride but doesn’t 
have any chemical action. 

One more point: When oxygen burns 
with carbon the volume of the CO, pro- 
duced (figured back to room tempera- 
ture) equals the volume of oxygen ac- 
tually consumed. So now we can write: 
2/3 lb carbon 21 cu ft oxygen + 79 
cu ft nitrogen 21 cu ft CO. + 79 cu 
jt nitrogen. 

We start with 100 cu ft of air and 
end with 100 cu ft of flue gas. All of 
the oxygen disappears, and we find 21% 
CO, in the flue gas. 

Now if you supp'y 200 cu ft of air, 
instead of 100 cu ft, to burn this 2/3 Ib 
of coal, it will inelude 100°) excess air. 
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How will this show up in the flue-gas 
analysis? Remember that only 21 cu 
ft of oxygen can really burn here. Then: 
2,3 1b carbon + 42 cu ft oxygen + 158 
cu ft nitrogen = 21 cu ft CO, + 21 cu 
ft oxygen 158 cu ft nitrogen. 
Flue-gas composition is: 


Cu ft Percent 


co, 21 10.5 
Oxygen 21 10.5 
Nitrogen 158 79.0 

200 100.0 


What happened? We doubled the 
total air supplied (100° excess air). 
As a result we cut the flue-gas CO, in 
half—from 21% to 10.59%. The sketches 
follow the same arithmetic. 

This general idea holds true for ac- 
tual fuels that aren’t pure carbon. But 
don’t try to use the foregoing figures 
for commercial fuels. Hydrogen in bi- 
tuminous coal, also in fuel oil, changes 
the figures some. More next month. 
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‘You'l Make the BEST CHOICE of DARFT FANS 


You can pick the best possible draft fan for the particular job 
because “Buffalo”, pioneer manufacturer in the field, has devel- 
oped a special fan for each job. Besides the fans illustrated here, 
“Buffalo” builds Sintering Fans; high-pressure Scavenging Blowers 
for Diesel-electric power plants; Over-fire blowers; and Industrial 


Exhausters for smaller induced draft installations. Why not in- 


vestigate the construction and performance details that make 
“Buffalo” Fans the first choice for many of the country’s leading 
power stations and plants? Write for Bulletin 3750 today, and 
look over this COMPLETE choice! 


‘'Buffalo’’ FORCED 
DRAFT FANS give 
stable performance even 
when fuel bed is unusu- 


ally heavy. 


“Buffalo”? COMBINA- 
TION DRAFT FANS 
are compact forced and 
induced draft fans with 


a common rotor shaft. “Buffalo” PRIMARY AIR FANS blast pulverized 


coal and hot air into combustion chambers with- 


FIRST out letup. 
FOR FANS 


BUFFAL GE COMPANY 


488 BROADWAY BUFFALO, NEW YORK 
PUBLISHERS OF "FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. Sales Representatives in all Principal Cities 


VENTILATING AIR CLEANING AIR TEMPERING _ INDUCED DRAFT EXHAUSTING 5j 


FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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Tuffy Smith 
raps Himself 


Lincotn was fond of 
opening Cabinet meetings by reading 
the latest story of Artemus Ward. Poli- 
ticians like Stanton and Chase were 
shocked at this because they did not 
think Ward was as important as a 
battle. Lincoln suspected Ward was as 
important as a_ battle.’-—New York 
Times. 

That excerpt reminds us that for every 
letter we receive asking how come Mar- 
maduke Surfaceblow finds himself in a 
serious technical magazine like Power, 
we get 499 saving he’s the first thing 
read. 

If the great emancipator kept his 
sanity and perspective by reading light- 
er things in those troubled days of the 
Civil War, we feel that responsible en- 
gineers aren't too far wrong by keeping 
up with Marmy. So it didn’t seem odd 
when a topnotch consulting engineer 
like Alex Higgins blew in from Canada 
and said he'd like to meet Marmaduke. 
Higgins is the author of those two popu- 
lar McGraw-Hill books: Engine Room 
Q & A, and Boiler Room Q & A. 

We walked down the street, turned a 
corner and climbed the old. creaky 
stairs leading above O’Houlihan’s Ma- 
chine Shop & Engine Works. The glaze- 
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windowed door, with the bright red 
letters spelling out Marmaduke Surface- 
blow, Esq. Consulting Engineer, was 
ajar. We walked in. 

There, sound asleep, was Marmaduke, 
leaning back in his swivel chair, with 
his size 16 shoes propped up on his 
rolltop desk. The old gray bowler 
covered his face. All was quiet, but for 
what sounded like a blast of steam leak- 
ing from a high-pressure line. 

His exhaust blower would start up 
and send the bowler a few inches into 
the air. Then as air rushed into his old 
intake pipe under his hat, the bowler 
would suddenly drop back into place. 

And the air in that office had a fa- 
miliar odor of Sandpaper Gin. Sure 
enough, there was an empty bottle of 
that potent beverage on his desk. We 
scraped our feet politely, wishing not 
to startle the old gent, but nothing 
happened. 

Then we lifted a chair a few feet and 
let it crash to the floor. Still no re- 
sponse. We then picked up the empty 
bottle and clanged a glass against it, 
saying quietly, “The drinks are on us, 
Mr Surfaceblow.” 

That did it. Immediately his feet 
dropped to the floor like ship's anchors 
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“The piston moved a little with 
each sock from the battering ram.” 


hitting a quiet tropical harbor after a 
long voyage. He sat up erect, shoved 
his bowler back on his head and popped 
his eyes a couple of times. 


Before he could say anything, I 
introduced our friend. “Here’s Alex 
Higgins from Canada,”. 1 said. “He’s 
in New York on business and wants to 
tell you about some work he’s doing 
for an ore firm up there.” 

“Bilgewater on mining ore,” roared 
Marmaduke, eyeing his empty bottle 
and looking at us suspiciously. “I'll tell 
you about putting a wrecked coal-mine 
plant back in circulation up in Canada.” 
The old boy seemed to have a full head 
of steam, so we listened. 

“*Back in 1898 I was headed south 
from the Klondike and stopped off at 
a coal mine near Calgary, Alberta,” 
roared Marmaduke. “I was dead broke 
and wanted only enough cash to get me 
to Chicago. The mine boss said he 
needed a hoisting engineer. 

“Now a throttle was a throttle, even 
if it was for hoisting coal. So I grabbed 
the job. That plant looked new, but any 
monkey-wrench engineer could tell with- 
out half trying that she was fouled up. 

“There were six hrt boilers connected 
to a steam header. That long steam 
header was supported on concrete piers 
about six feet above the engine-room 
floor. But the joker was that it didn’t 
have a single drain. I noticed that be- 
fore I was in the plant two minutes. 
Also, I couldn’t see a steam separator 
or trap anywhere. 

(Continued on page 202) 
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TREATMENT 
SECURITY 


A Nalco Representative checks over one of “his” plants 
with the plant engineer. Specialized training and 
experience make Nalco men your staff consultants 
on all water treating problems in your plant. 


THE , ‘SYSTEM 


Warer treatment security for your plant—as Nalco interprets it— means 
that aside from routine testing, control, and required inspections, you can 
stop worrying, permanently about steam purity, scale, corrosion, or other 
difficulties which might be caused by faulty water treatment procedures 
and chemicals. The Nalco System goes beyond a cursory survey and an 
order for chemicals. Your plant becomes the personal responsibility of 
your Nalco Representative; and he is backed by the entire facilities and 
personnel of the National Aluminate Corporation — nearly 600 skilled 
individuals who believe that effective industrial water treatment is up to 
Nalco standards only if each Nalco System plant is getting exactly the 
right treatment for the specific water, equipment and operating conditions 
involved. A postcard or letter will bring you further details on Nalco 
Water Treatment Security... Check on it today. 


NATIONAL ALUMINATE CORPORATION 
6222 W. 66th Place + Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 


SYSTEM... Serving Industry through Practical Applied ae 
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TRAVELING SPINDLE 


LIBERAL BODY DIMEN- 


EXCEPTIONALLY RUG- 
GED BONNET. Projection 
on bottom assures snug fit 
into neck of body. Large 
diameter threads, 
with long bearing, assure 
improved wear resistance. 


LARGE SPINDLE 
THREADS LAST LONGER. 
The threads on the travel- 
ing spindle are exception- 
ally long and large in di- 
ometer. This reduces wear 
to a minimum and insures 
easy operation. Spindle 
metal is hard, tough man- 
ganese bronze. 


“MONEL” SEAT 


SIONS ADD STRENGTH. 
Made of 35,000 Ib. tensile 
strength cast bronze — has 
full length of pipe threads 
and liberal clearance be- 
tween threaded ends and 
diaphragm wall. Union as- 
sembly reinforces and 


body neck. 


EXPANDED IN BODY. The 


place in the body, are 
equivalent to integral faces. 
The “MONEL” metal used 
is about 214 times the hard- 
ness of valve body bronze 
— provides exceptional re- 
sistance to erosion and cor- 
rosion. 


DEEP STUFFING BOX— 
MORE PACKING. Deeper 
than most 200 Ib. gote 
valves, it holds more pack- 
ing. Keeps stuffing box 
tight around spindle with 
less friction, ond permits 
spindle to be turned with 
less effort. 


HEAVY BONNET RING. 
Union Bonnet joint with- 
stands exceptionally high 
hydraulic pressures. Liberal 
thread engagement assures 
assembly that can be made 
tight and kept tight ofter 
repeated disassembly. 


: 
Aq 
‘ 
screw-in Bonner 
At ae 
~ 
SPLIT WEDGE | 
| 
— 
SCREW-IN BONNET 
ow 
= 
7 «RINGS BODY AND BONNET 
SOLID: WEDGE 
: RING LUGS. Rugged sturdy 
Oursive SCREW seat rings, expanded into lugs of novel design on 
RISING SPINDLE body ends and bonnet ring 
ay permit repeated applica- 
tion of open end, monkey 
. i . wrench or pipe wrench, with- 
iy j out “chewing off” corners. 


JENKINS 
FIG. 270-U FIG. 270-UN 
Solid Bronze Wedge _ Nickel Alloy Wedge 


Traveling Spindle — Union Bonnet 
BRONZE GATES 
200 Ibs. Steam 400 Ibs. O.W.G. 


Jenkins Fig. 270-U offers exclusive features 
that are setting new records for operating 
economy. After an original service period that 
far outlasts that of ordinary valves, it can quick- 
ly be restored to new-like efficiency at a 
trifling cost. 


Monel and Bronze Seating 
Combination adds Years of 
Extra Service Life 


In Fig. 270-U, a high quality bronze wedge 
seats against MONEL rings expanded in the 
body. With this sensible design, the wear 
effects only the most accessible part—the 
bronze wedge—which can easily be replaced 
by slipping a new one on the stem when 
necessary. Records in every type of service 
prove it an excellent combination for longest 
service life. 

Fig. 270-UN, with a nickel alloy wedge, is 
recommended for exceptionally severe condi- 
tions of rapid wear and corrosion. 


The Gates for Industry’s 
Toughest Services 


Made in sizes from 4" to 2", Fig. 270-U or 
Fig. 270-UN will provide unequalled economy 
in any service requiring a 200 Ib. steam, 400 Ib. 
O.W.G. Gate, especially where conditions are 
most destructive to valves, as in oil refineries, 
dye houses, chemical, food, and rubber plants. 


in pressures up to 
300 Ibs. steam—600 Ibs. 0.W.G. 


Whatever your need in Bronze Gates, you'll find the right 
valve for the service in Jenkins complete line. Thirty-five 
different patterns are available for steam pressures up to 
300 Ibs., O.W.G. pressures up to 600 Ibs. All are built to 
Jenkins time-tested valve engineering standards, and any 
pattern you choose is your best buy for lasting economy. 


Leading favorites for extra endurance are the Jenkins 
Fig. 270-U and Fig. 270-UN. No other bronze gates offer 
the unique features that make them first choice for long 
life and trouble-free performance in the toughest services. 


Despite their extra value, you pay no more for Jenkins 
Valves. For new installations, for all replacements, let the 
Jenkins Diamond be your guide to lasting valve economy. 
Jenkins Bros., 100 Park Ave., New York 17. Jenkins 
Bros., Ltd., Montreal. 


SOLD THROUGH LEADING INDUSTRIAL DISTRIBUTORS 


GET THIS FOLDER. It gives detailed informa- 
tion on Fig. 270-U and other popular Jenkins 
Bronze Gates. Write Jenkins Bros. for Form 


181-B, or ask your local Jenkins Distributor. 


JENKINS 


LOOK FOR THE DIAMOND MARK 


VALVES=< 
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DEFENSE DIGEST 


Revoked power-curtailment order in Pacific Northwest isn’t a sign that the 
region’s troubles are over. Order, which didn’t have to be used because timely 
rains saved the day, was due for automatic termination March 31. DEPA Admin- 
istrator Fairman says, ‘‘only if construction of dams can be kept on schedule 
during next and following winters will the hazard of shortage be reduced.”’ 

Changes are being considered in administration of the order next fall and 
winter; utilities are asked to make recommendations. 


Coal production will increase to about 600 million tons in 1952, says Defense Solid 
Fuels Administration. Increased output of about 24 million tons should keep 
pace with record export needs and demands of expanding steel and power indus- 
tries. Industrial stocks on hand in early part of this year were highest of any 
similar period in last few years. 


Plenty of oil and gas is forecast by National Petroleum Council in report of its 
. , committee on availability. Looking ahead to 1955, the committee sees capacity 
‘i to produce between 7.8 and 8.8 million bbl per day — 0.5 to 1.5 million more than 
at present. Estimate for 1955 gas is 9.5 to 11.9 trillion cu ft per year, about 1.5 
trillion more than 1951. 

Take these figures with a grain of salt. They’re conservative, but they 
assume that “‘present economic incentives will be maintained” and that industry 
can get needed steel and manpower. And they’re over-all figures for production 
from the ground. They don’t assure that supplies of all refined products will 
meet demands or that there won’t be local shortages because of transportation 
and storage difficulties, or pricing pinches such as caused trouble recently. 


Revised list of allotment numbers and symbols, and DO symbols used by Federal 
claimant agencies to authorize production and construction schedules and in 
making allotments of controlled materials appeared in March 6 issue of Defense 

Production Record. Obtain from Supt of Documents, Govemment Printing Office, 

g Washington 25, D. C. Single copies5¢; $2.50 per year. 


CMP out early in 1953? That’s what some of the more optimistic mobilizers think may 
be possible. They pin hope on cutsin military needs caused by ‘‘stretch-out’’ in 
arms production, and new metals-production capacity now beginning to be felt. 
Restrictions on lead consumption are off already, non-nickel-bearing stainless 
steel is no longer a controlled material. 

Program is visualized as gradual relaxing of controls toward end of 1952 
with full-dress CMP ending next January. In place of full control, there’d be 
priorities, and specific limitations on metals still scarce — copper, for one, and 
some alloying materials, specific types of alloy steel. 


But don't get too optimistic... any such change will be approached with great 
caution. And, while the over-all steel picture looks lots brighter, some products 
important to power men are still scarce. Boiler tubing will probably do better now 
that directive action has been taken but pressure piping is getting tougher — 
demand for nickel-bearing stainless steel runs more than twice supply, and diffi- 
culties in placing orders put pipe fabricators months behind schedules. 

Heavy plate used in boiler drums is another tight item, mainly because of 
limited rolling-mill capacity for large plates. 
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Get TROUBLE -FREE 


it 


ROCK-BOTTOM 
cost! 


JOY Series 100 compressors are 
available in two and four cyl- 
inder models and in single and 
twin units. Capacities from 378 
to 3656 


UP 70 3656 


HEAVY DUTY 


WN-114 COMPRESSOR 


Install it, start it,—then forget it! That’s what you can do 
with a JOY compressed-air power unit, because it’s built 
to give constant, dependable service 24 hours a day, year in 
and year out. JOY Series 100 Air Compressors are two- 
stage, double-acting, heavy duty, continuous service com- 
pressors—much smaller than old style compressors of the 
same capacity, yet with operating economies exceeding 
those of the older, bulkier units. JOY pioneered the compact, 
modern, “package-type” compressor. 

All wearing parts are replaceable on the Series 100—the 
finest air Compressors you can put on the job. @ Let us give 
you full details on the size that fits your air-power requirements, 


w@Di3513 


we GENERAL OFFICES: HENRY W. OLIVER BUILDING =" PITTSBURGH 22, PA. 
IN CANADA: JOY MANUFACTURING COMPANY (CANADA) LIMITED, GALT, ONTARIO 
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THIS TURBINE and generator produced electricity from atomic FIRST 
energy at AEC National Reactor Testing Station, Arco, Idaho 


The 
sion’s national reactor testing station at 
Arco, Idaho, produced electric power 
from a nuclear reactor on Dee 20, 1951. 
This is probably the first time atomic 
source of useable 


Atemie Energy Commis- 


energy has been a 
power. 

The electricity came from the heat of 
the reactor, which made steam to drive 
the turbine and generator. They pro- 
duced more than 100 kw, and used it 
to operate pumps and other equipment, 
and to provide light for the building. 
Liquid metal was used as a heat-transfer 
medium to remove the heat energy. 

This reactor operates with fast, or 
high-energy neutrons, so one of AEC’s 
chief technological problems was how 
to remove a large amount of heat from 
a very small reacting core. They found 


Electric Power from Nuclear Reactor 


place. The non-fissionable uranium-238 
in the natural uranium is converted into 
new fuel, fissionable plutonium. 


that liquid metals could do this. The 
experimental unit is now the first oper- 
ating reactor to use molten metal in 
this way. 

Power production from this reactor 
has no economic significance at this 
time, according to Dr Walter H Zinn, 
director of the Argonne National Lab- 
ratory where the pile was designed. 

The unit is an experimental breeder 
reactor designed to find out whether 
they can create new nuclear fuel by 
breeding—that is. if they can produce 
more fissionable fuel than the appara- 
tus consumes, 

This reactor is the first major one 
operating with fast neutrons. It 
enriched uranium as fuel and a blanket 
of natural uranium around the core as 
fertile material where breeding takes 


uses 
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ELECTRIC light produced by nuclear energy. Generator, 
right, operates on heat from experimental 


PLANT EQUIPMENT NEWS___156 
NEW FREE BULLETINS = 


breeder reactor 


If they find that the conversion rate 
is faster than the burning rate, the AEC 
will consider the breeding operation 
successful. It may be some time before 
they know. 

The power-generation phase is inci- 
dental. But it should provide experi- 
mental information on handling liquid 
metals at high temperatures under radio- 
active conditions, and on extracting heat 
from a reactor in a useful way. 

The reactor is now presumably oper- 
ating at full power rating.- The AEC 
said in their Tenth Semi-Annual Report 
to Congress that it would produce ex- 
perimental power only when they 
reached that point. 


FPC Authorizes 
1463 Pipeline Miles 


The Federal Power Commission during 
the last six months of 1951 authorized con- 
struction of natural gas transmission facili- 
ties that will add more than 350 million 
cubic feet of daily delivery capacity to the 
nation’s individual pipeline systems. These 
new facilities involve 1,463 miles of natural 
and estimated total construc- 
$86,498,922. Approximately 


gas pipeline, 


tion cost is 


$75,858,103 of the total construction cost 
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For Coming Events turn to page 192 


is for major projects, estimated at $700.- 
000 or more each. These larger projects 
will benefit 88 cities of 50,000 population 
or more in 18 states and the District of 
Columbia, as well as numerous smaller com- 
munities. 

The largest single authorization dollar- 
wise was for El Paso Natvral Gas Co, El 
Paso, Tex. They will expand system ca- 
pacity by constructing an additional 10 
miles of 30-in. loop pipeline, and installing 
56,070 additional compressor horsepower in 
main line and booster stations in Texas, 


READER SERVICE SECTION 


New Mexico and Arizona. The El Paso 
project is estimated to cost $23,400,000. It 
will deliver 100 million cubic feet of nat- 
ural gas per day to meet increased require- 
ments of existing markets in Texas, New 
Mexico and Arizona, especially Phoenix. 

During the calendar year 1951, the Com- 
mission authorized construction of 6,091 
miles of pipeline and installation of com- 
pressor units aggregating 426,500 horse- 
power. Total estimated construction cost 
is $471,383,184. 

(More Power News on page 192) 
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“Tycol Aturbrio Oils 
have high oxidation resistance... 
cut turbine shut-downs”’ 


Tycol Aturbrio Oils are unexcelled for long turbine 
life. They provide resistance to oxidation and 
protect against corrosion. 
Further, Aturbrio Oils have excellent demulsibility 
properties. Turbine Operators using Aturbrio report minimum 
wear ... utmost turbine efficiency .. . greatly 
P Boston * Charlotte, N. C. * Pittsburgh 
decreased maintenance costs. Philadelphia * Chicago * Detroit 


Tulsa Cleveland * San Francisco 
For complete information, call or write 


the nearest Tide Water Associated Office. _ TIDE WATER 
associated 
COMPANY 


17 BATTERY PLACE NEW YORK 4. 


SEND FOR A FREE COPY OF ‘’TIDE WATER ASSOCIATED LUBRICANIA”’ 
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TECHNICAL BRIEFS 


Latest engineering developments for busy power men 


9 Digests for you on: 
VOLTAGE CONTROL 
FUELS AND FIRING 


COMPRESSORS 
REHEAT TURBINES 


System 


~ 
Control 
connections Fault 
A Equivalent 
iT) ~ Armature 
| Auxiliory bus )) 
Od | 
| xciter 
| Main generator 
Equivalent electrical circuit eases tests for waveform Greater reliability of power equipment increases exciter 
shapes going into de motor from grid-controlled rectifier selection importance. System layout influences choice 


Voltage Control 


Increased Losses in a De Motor when 
Operated from Grid-Controlled Recti- 
fiers. By C Richard Reiter, Shell Oil 
Co, and Charles R Ammerman, Pennsyl 
vania State College. 

When de motors are operated from 
grid-controlled rectifiers there is an in- 
crease in This means 
higher operating temperatures. These 
increased losses stem from the ripple 
in grid-controlled rectifier outlet. 

Authors outline a theoretical analysis 
of voltage and current wave shapes sup- 
plied to a de motor when operated from 
a grid-controlled rectifier. They further 
attempt to find the effects of various 
component wave shapes on motor losses, 

For voltage and current wave shape 
analysis, motor has been replaced by 


motor losses. 


its equivalent load of a resistance, in- 
(Fig. 1), repre- 
senting the motor counter emf in series. 


ductance and battery 


Using this foundation. the authors found 
(1) eflective and average voltage sup- 
plied by a grid-controlled rectifier can 
be calculated with good accuracy using 
Fourier series, neglecting the third and 
actual value of 


higher harmonies, (2 
copper loss in armature compares well 
with the theoretical value, (3) copper 
increase less than 
iron increase up to 
about 200°. (4) motor losses are not 
affected by operation of 


losses moderately, 


losses 


noticeably 
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shunt field from the rectifier in Fig. 1. 

Although only one machine was 
tested. the constants of this machine 
are of the usual order of magnitude. 
The authors believe that other shunt 
motors would have losses similar in 
magnitude and variation. A/EE paper. 
Vo. 52-74. 


Selection of Characteristics for Turbine- 
Generator Motor-Driven Exciters. By H 
G Frus, Duquesne Light Co, F N Me- 
Clure and WH Ferguson, Westinghouse 
Electric Corp. 

Commutation problem of 3600 rpm 
direct-connected exciters increases about 
in proportion to their kw rating. When 
exciter rating is 250 kw or larger, it is 
best to use a slower-speed unit. Then 
you'll have fewer if any shutdowns for 
major exciter maintenance between 
scheduled shutdowns for main turbine 
maintenance. 

You can have this speed reduction 
either by gearing exciter to generator 
shaft or using a separate motor drive 
(Fig. 2). The motor-driven exciter (mg 
set) has these additional advantages: 
(1) Exciter can be placed in more con- 
venient location rather than at end of 
generator shaft. (2) Maintenance can 
be independent of main turbine and 
maintenance, assuming a 
spare excitation source is available. (3) 
Removing exciter from main generator 
foundation reduces commutation prob- 


generator 


lem by reducing vibration. 
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Principal disadvantage of the mg 
exciter is that it may be dropped out 
if system faults. During periods of low 
voltage the mg set will slow down, re- 
ducing exciter voltage and response. 
Therefore, if the mg exciter is to be 
equivalent to a direct-connected exciter, 
its performance must be the same at 
minimum reached during any 
operating condition. This is generally 
possible if you provide sufficient fly- 
wheel effect. limit minimum speed to 
a reasonable value, and design exciter 
to have characteristics at this minimum 
speed that are equivalent to a direct- 
connected exciter. 

The authors outline simplified 
method of calculating applications of 


1/EE paper. No. 


speed 


motor-driven exciters. 


Experience with Automatic Voltage 
Regulation on a 115-MW Turbo-Gen- 
erator. By H A Cornelius and W F Caw- 
son, Public Service Co of Northern II- 
linois, and H W {llis-Chalmers 
Vig Co. 

The authors discuss various compon- 
ents used in a rotating amplifier auto- 
matic voltage regulator, and show how 
this regulator was used with a 115-mw 
generator at Waukegan station of Pub- 
lic Service Co of Northern Illinois. 
Generator in question has become un- 
stable occasionally over the past 20 
Unit was manually operated 
from 1930 when it was first placed in 


Cory, 


years. 
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Mr. Insulation says: 


will be never ending.” 


Here are two important reasons why it will 
pay you to let Johns-Manville serve as your 
insulation headquarters: 


YOU GET THE RIGHT MATERIALS — 
Regardless of the service conditions on your job, 
Johns-Manville has an insulation that fits the 
need. That’s because Johns-Manville manufac- 
tures a wide variety of insulations of asbestos and 
other selected raw materials—for service from 
400F below zero to 3000F above. Johns-Manville 
offers this complete line because industry re- 
quires many types of insulations and because no 
one material can properly serve as a jack-of-all 
trades for use on all jobs. 


Johns-Manville 


“Start 6ut with the right materials 
properly applied ...and dividends 
from your insulation investment 


INSULATIONS 


YOU GET THE RIGHT APPLICATION— 
Insulations serve at top efficiency only when 
properly applied. J-M Insulation Contract Firms 
have men with generations of insulation experi- 
ence and training in Johns-Manville application 
methods. The way they engineer your job is your 
assurance that your insulation investment will 
pay a high return through the years. 


Why not call on insulation headquarters for 
engineering advice about your insulation work. 
J-M Insulation Engineers are available to help 
select the right insulation for your par- _— 
ticular service conditions. Write Johns- JM 
Manville, Box 290, New York 16,N.Y. M 
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More TECHNICAL BRIEFS 


service through to the end of 1949, 

Loss of synchronization or instability 
occurs because the generator terminal 
voltage decreases rapidly during a phase 
fault. The unloaded machine will then 
speed up. Regulator must quickly off- 
set decrease in generator terminal volt- 
age. The automatic voltage regulator 
discussed does this. 

Two types of automatic voltage reg- 
ulating equipment were investigated for 
this application. One type—the rheo- 
static-vibrating contact type—was elim 
inated because of its relative slowness. 
The other type studied the static 
network-rotating amplifier type — was 
chosen. 

The authors discuss at great length 
the characteristics of the main exciter, 
generator field time, transient stability. 
minimum limit control for field current, 


functions of automatic voltage 


ing equipment, ete. The proc: 
used in the test are also outlined in the 
paper. 1/EE paper. No. 52-34. 


Performance of a New Magnetic-Am- 
plifier Type Voltage Regulator for Large 
Hydroelectric Generators. ty G K Kul- 
lenbach, Niagara-Mohawk Power Corp 
T L Dandeno, Hydro-Electric Power 
Commission of Ontario, F S Rothe and 
H F Storm, General Electric Co. 

Generator operating conditions on 
hydroelectric power systems call for 
voltage regulators with special features. 
This paper describes a new regulator 
designed to meet these needs. It also 
presents results of a series of tests made 
on systems of Niagara-Mohawk Power 
Corp and Hydro-Electric Power Com 
mission of Ontario. 

One important aspect of this new 
magnetic-amplifier voltage regulator is 
elimination of a direct-connected power 
exciter. It is replaced by a separate 
amplidyne motor-generator set. Because 
of the large power gain you get with 
the amplidyne, power requirements from 
the regulator are reduced, but you can 
still use a conventional single-field main 
exciter. Furthermore. you can modern- 
ize an older type excitation system with- 
out changing the exciter. 

Because of high excitation needs for 
slow-speed main exciter, a larger am- 
plidyne is generally required than for 
steam-turbine generators. Thus, for the 
bigger generators, as much as a 40-kw 
unit might be needed 

On all tests where the regulating 
system experienced a sudden voltage 
disturbance, the unit operated with high 
response of the amplidyne voltage. 
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These tests show ability of the regulator 
to operate successfully under varied con- 
ditions of the present hydroelectric sys 
tem. The authors outline details of 
regulator operation and describe the 
six tests performed. 4IEE paper. Ne 


92-13. 
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Heat Absorption in a Natural-Gas- 
Fired, Watercooled Steam-Boiler Fur- 
nace. By 4 R Mumford and R C Corey, 
Combustion Engineering - Superheater, 
Ine. 
This report is said to be the first com- 
prehensive study of the distribution of 
heat absorption in a natural-gas-fired, 
watercooled steam-boiler furnace. The 
use of a fuel free of incombustible resi- 
due revealed hitherto unknown factors 
in furnace performance because ash was 
not present to mask the influence of 
such factors. 

The tube surface temperatures on the 
furnace walls remained essentially con- 
stant at any given rating and excess air. 
Further, they were completely repro- 
ducible. After a lapse of more than a 
week a check test was made and it was 
found that the indicated tube surface 
temperatures were within a degree or 
two of their previous values. The ob- 
vious conclusion is that the shape of 
the flame envelope (invisible with nat- 
ural gas) was independent of load at 
least with fixed burner position and at 
fixed mixing vane angles. There is no 
reason to suppose that the flame enve- 
lope and gas path in a furnace fired 


TO OBTAIN COMPLETE TEXT 


Vaterial for these abstracts comes 
from the following source unless 
otherwise stated. Order complete 
paper from source not Power. 

Imerican Society of Mechani- 
cal Engineers, annual meeting, 
Haddon Hall, Atlantic City, N. J. 
Vov 26-29, 1951. Identified by 
{SWE obtainable 
through ASME, 29 W 39th St, 
Veu York 18, N. 

Imerican Institute of Electrical 
Engineers, winter general meet- 
ing, Statler Hotel, New York, 
\. ¥., Jan 21-25, 1952. Identified 
hy initials AIEE and obtainable 
through AIEE, 33 W 39th St, Neu 
York 18, NV. Y. 


initials 


READER SERVICE SECTION 


Begins on page 152 


with pulverized coal would not also be 
the same at the same rating and excess 
air and with fixed positions of burners 
and mixing devices. This factor has not 
been apparent on previous tests because 
of the masking effect of variable ash 
deposits on the furnace tube surfaces. 

When isotherms were drawn on plot- 
of the furnace walls it was strikingly 
apparent that the pattern was similar at 
all loads with eight burners and with 
four burners. The gradient, or space 
between isotherms, varied with rating 
but the pattern was constant. This con- 
stancy of pattern indicated that, as long 
as burners and mixing devices were not 
readjusted, the hot gases would impinze 
on the walls at the same spots at all 
ratings and, therefore, that the path of 
gases through a furnace is determined 
by the burner position and the geometry 
of the furnace and not significantly by 
rating or excess air. 

The usual flame. as observed in coal- 
and oil-fired furnaces, was completely 
invisible in this patural-gas-fired fur- 
nace. Computations of radiant transfer 
indicate that about 80°, of the heat ab- 
sorbed by the furnace was transferred 
by radiation. Estimates for luminous 
flames indicated that from 95 to 100% 
of the heat absorbed in the furnace is 
transferred by radiation. ASME Paper. 
Vo. 51-A-147. 


Diesel Fuel Performance. /}y lan 
Sant, Jr, Gulf Oil Corp. 

Optimum diesel fuel performance re- 
quires the proper balance of fuel char- 
acteristics, engine design and opera- 
tion. Increasing proportions of cataly- 
tic cracked blends straight-run 
fuel is now a market necessity. Cataly- 
tie cracked material and higher aro- 
matic and olefin contents tend toward 
increased engine deposits under the 
medium-speed, low-load operating con- 
ditions that occur in many engine 
applications. By using the optimum 
characteristics of the engine design, 
however, formations equal 
those of a straight-run fuel. 

Improved performance of engine and 
fuel results from improved atomization 
and combustion. Atomization and _vol- 
atilization improve by changes in in- 


deposit 


jection pressure, spray pattern distribu- 
tion and delivery rate. In addition to 
the improved combustion, the increased 
load and speed raise compression pres- 
sure, air charge temperature and tur- 
bulence to provide additional improve- 
ment. Under a particular set of higher 
(Continued on page 188) 
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Modern new Steam Plant of Falrbanks-Morse & 
Company, Beloit, Wisconsin, home of the famous 
opposed-piston diesel engine .. . designed and 
built by Stone & Webster. Included are three new 
Westinghouse Centrafire Traveling Grate Stokers. 
Each is capable of producing 80,000 Ibs. of steam 
per hour. This outstanding plant was placed in 
operation during March, 1951. 


with same load 


Three Westinghouse Centrafire® Stokers with Travel- 


ing Grate, installed at the new Fairbanks-Morse Steam 
Plant, are establishing an impressive record of efficient 
and economical operation. Previous stokers operating 
under identical temperature and load conditions 
burned approximately 50% more coal than now is 
required by the new Westinghouse Centrafire. 

Each pound of coal now produces more steam due to 
more complete combustion with a minimum of excess 
air. Accelerated response ta changing steam loads 
makes operation easy. Requirements for operating and 


maintenance personnel have been cut considerably. 


POWER * APRIL 1952 


You can have the operating economy ..; flexibility 
...and reliability of a Westinghouse Stoker with any 
boiler of your choice. To get the full story, phone 
your nearest Westinghouse Stoker Application Engi- 
neer, or write Westinghouse Electric Corporation, 


P. O. Box 868, Pittsburgh 30, Pas J-50533 
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PLANT EQUIPMENT NEWS 


Your information center for new products designed to solve plant problems 


Published 


thly as a service to readers 


NEW MOTOR WEIGHS up to 51% less per horsepower than and _ thrust washer 
hp, open drip-proof, 


the models it replaces. Pictured is 12 
capacitor-start Form G. Rotor winding 


with integrally cast ventilating fins. Rotor locking device 


moderate thrust, 
is cast aluminum 


assembly maintain end play, absorb 


need no maintenance. Stator, cased in 
lightweight steel shell, is of welded construction. Insulation 
is nylon combined with Formex insulated wire, Glyptal varnish. 


SMALL, LIGHTWEIGHT, FRACTIONAL-HORSEPOWER MO?" USES GLASS AND NYLON INSULATION 


P422 + Form G motors are available in 
four types for various specific applications. 
1. Type K (polyphase) delivers constant 
speed for all standard applications where 
two- or three-phase power is used—pumps, 
compressors, fans, blowers, ete. 

2. Type KC (capacitor start) for domes- 
tic water pumping, dairy equipment, com- 
mercial refrigeration, air conditioning, 
motorized tools, ete, where high starting 
torque under heavy load is required. 

3. Type KH (split phase) for fans, blow- 
ers, centrifugal pumps, oil burners, ironers, 
office appliances and other applications 
where moderate starting torque and quiet 
smooth performance are needed. 

4. Type KCP (permanent split capacitor) 
for shaft-mounted fans and blowers where 


quiet, multi-speed operation under constant 
load is required. 

Light weight and small size are achieved 
by a balanced electro-thermal design plus 
more effective ventilation and generous use 
of aluminum for structural parts. 

Insulation. New insulation system with- 
stands moisture, oils, mild acids, alkalies, 
and aging. A specially developed nylon 
material is used in slot and between-phase 
insulation and wedges; windings are For- 
mex insulated wire; red Glyptal varnish 
is baked on entire stator assembly. Split- 
phase motors, requiring more heat-resistant 
material in starting winding, have glass- 
insulated wire for additional safety from 
burnout. Leads are of a new _ braidless 
neoprene that retains flexibility and in- 


sulating strength through years of service. 

Improved double-end ventilation keeps 
the Form G open drip-proof motor cool 
under continuous loads and prevents harm- 
ful accumulation of dirt inside motor. This 
general-purpose sleeve-bearing motor is 
recommended for all-angle operation, and 
can absorb moderate thrust loads. 

Added Feature. For use where extra 
protection against dust, dirt, moisture, and 
foreign matter is desired, the Form G 
totally-enclosed fan-cooled motor requires 
little more space than standard drip-proof 
motor. Form G TEFC motors are available 
in ball-bearing general purpose and sleeve- 
bearing fan-duty models. 

General Electric Co, Schenectady 5, 
N.Y, 


For more data on these items, use post cards, 
p 165. Identify request with P and number 


156 


KEY-OPERATED PUSHBUTTONS 
P431 + Key-operated cylinder locks for 
oil-tight pushbuttons come in two basic 
types: (1) the selector switch, with either 
2 or 3 rotary positions (2) the pushbutton 
type, that can be depressed in either full 
or intermediate positions. 

Pushbutton type allows key removal in 
depressed and undepressed positions, sim- 
ilarly, the selector-switch type allows key 
removal in any position. 

They are mounted in identical round 
holes in panels 1/16 to 1/4-in thick with- 
out requiring an extra gasket, can replace 
the standard operator on Class 15-022 Oil- 
Tite pushbuttons for panel mounting, or in 
surface- or flush-mounting stations. 
Westinghouse Electric Corp, Pittsburgh 
30, Pa. 


READER SERVICE SECTION 


SELENIUM RECTIFIER 

P428 + Selenium rectifier cell has capac- 
ity to withstand 60 volts rms. operates in 1- 
ph bridge connection, air-cooled, 35 CC 
ambient maximum. 

Kotron Electrifier Corp, 99 Sussex 
Ave, Newark 4, N.J. 


(Continued on page 158) 


POWER 
; 


ae 
| 
? 
~ 
| 
i = 


Ave Your Pressure 


Well 


an Steam Drying Ovens, 


In steam supply line to battery of 2 drying ovens at 
Ferro Chemical Corporation, Bedford, Ohio. Ovens 
individually controlled by thermostatic valves. 


THE HISTORY 


Specifications called for a valve to reduce initial 
steam pressure of 70 psi to 13 psi, and to maintain 
reduced pressure automatically without significant 
fluctuation whether one, or both, or neither oven 
is operated. Ovens to be operated at same or dif- 
ferent temperatures, depending on process require- 
ments. 

Specifications were met with one No. 960 Crane 
Pressure Regulator, properly selected for capacity, 
and installed with adequate drainage of condensate. 

In service now more than 5 years without inter- 
ruption, Crane Pressure Regulator is giving com- 
plete satisfaction. Working like new; maintenance 
cost to date: zero. Remarkably simple to adjust. 


The Complete Crane Line Meets All Valve Needs. That’s Why 


VALVE SERVICE RATINGS 
SUITABILITY: 


MAINTENANCE COST: 


Tent ; Mike 


CORROSION-RESISTANCE: 


am only. The frre tem) 


SERVICE LIFE: 


Sy aggro of, wea 


OPERATING RESULTS: 


PRICE: 


buy 


AVAILABILITY: 


THE VALVE 


Crane No. 960 Brass Pressure Regulator reduces 
250-Pound steam or air inlet pressure up to 80%. 
Available for operation at any of 4 pre-set ranges 
within 1 to 200 pounds outlet pressure. Adjusts easily 
within any set operating range. All wearing parts 
renewable; virtually never 

wears out. See your Crane 

Catalog or Crane Repre- 

sentative. 


More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE +» PLUMBING + HEATING 


POWER + APRIL 1952 


for example | 
SOR Ga. | — 
~ SA Ric 
Week 
THE INSTALLATION 
— 
DP”, 
= 
» 
157 


CLEAR PLASTIC-CELL 


P439 + Available in 2- and 3-cell sizes of 
7 and 13 plates per cell, these Exide Type 
PLX batteries use clear polystyrene plastic 
containers and covers. They may be com- 
bined to supply any range of voltage with 
either 50 or 100 amp-hr capacity at the 
&-hr rate. 

Maximum insulation between plates is 
assured by triple separation in the form of 


Begins on page 156 


STORAGE BATTERIES 


microporous rubber separators, slotted plate 
protectors, and Vitrex retainers. Other fea- 
tures are the built-in explosion control de- 
vice, polystyrene gas baffle mounted over 
each element, polystyrene cylinder gas-vent 
tube, and built-in pilot balls to indicate the 
approximate state of charge. 

Electric Storage Battery Co, Philadel- 
phia 2, Pa. 


RUST REMOVER 


P417 + Rustclean, a mild acid compound, 
chemically cleans surfaces. Leaves a phos- 


For more data on these items, use post cards, 


p 165. Identify request with P and number 
158 


phate coating ideal as base for organic 
paint finishes. There are two standard 
types, No. 12 for wipe-on applications by 
brush or spray and No. 15 for immersion 
coating of larger areas at elevated tempera- 
tures, 

Technical Service Dept, Octagon Proe- 
ess, Ine, 15 Bank St, Staten Island 1, 
N.Y. 


PANEL VENT SETS + P451 


For use at free delivery or relatively low 
static pressures, these fans are available 
with wheels 24-, 30- and 36-in. dia. Air- 
moving capacities range up to 13,190 cfm. 
Vent sets have totally enclosed ball-bearing 
motors wound for dual voltage. 
DeBothezat Fans Div, American Ma- 
chine and Metals, Inc, E Moline, Ill. 


READER SERVICE SECTION 


STEAM CLEANER 


P411 + Heavy duty, portable, all-electric 
JC-50 Speedylectric steam-jet cleaner uses 
the steam-detergent cleaning principle. It 
operates with 200 psi cleaning steam and 
a 400 psi hot or cold water rinsing jet— 
all under fingertip control. The JC-50 
requires 30-40 kw, 220, 440 or 550v, 3 phase 
power, and a water supply of 250-300 gph. 
Livingstone Engrg Co, 100 Grove St, 
Worcester 5, Mass. 


WATER REPELLENT 


P410 + Silicone-base water repellent for 
exterior masonry, Dam-Tite is a completely 
colorless liquid that penetrates masonry 
surfaces up to % in. It waterproofs the 
wall-pores without plugging or preventing 
air passage. Can be sprayed or brushed on. 
Speco, Inc, 7308 Associate Ave, Cleve- 
land 9, Ohio 


HIGH TEMPERATURE PAINT + P450 


Thermalite maintenance paint protects 
metals subjected to temperatures from 200 
to 1000 F. Applications include boilers, 
kilns, exhaust stacks, furnaces, melting pots, 
refinery equipment and laboratory appara- 
tus. Thermalite is a high-heat aluminum 
paint. It presents a clean, smooth, silver- 
bright finish, combining good appearance 
with high heat resistance. 

In addition to its main function of pre- 
venting rust and corrosion of hot metal 
surfaces, Thermalite offers good resistance 
to weather, chemical fumes and salt spray. 
It does not discolor, blister, flake or burn 
off in temperatures up to 1000 F. 

Tropical Paint & Oil Company, 1210- 
52 W 70th St, Cleveland 2, Ohio 


FUEL-OIL HEATER AND CONTROL 


P404 + Paraprobe fuel-oil heater and con- 
trol is designed to protect boiler from con- 
tamination by the heated fluid. Safety con- 
trol is an electrical device that continuously 
monitors the condition of conductive fluids 
to detect undesirable contaminations. Ex- 
ploratory electrode imposes a fixed low 
voltage on the liquid stream under scrutiny. 
If fluid is contaminated, control relay sounds 
an alarm. When used with oil preheaters, 
operation of oil burner and pump are also 
controlled. Safety control can be used in 
either below-the-waterline oil heaters or 
with steam heaters. 

Davis Engrg Corp, 1064 E Grand St, 
Elizabeth 4, N.J. 


(Continued on page 160) 
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P in from power plants, central stations and mines throughout the country 
ROM to Feeords which are proving beyond a doubt American's superlative 
THERE CAN BE NO BETTER PROOF OF QUALITY! 
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STICK WAX 

P435 ° A blend of special solid waxes 
put up in stick form, No. 140 Stik-Wax is 
said to provide a clean, durable lubrication 
for metal sanding, metal sawing, pipe cut- 
ting and threading, drilling, tapping, grind- 
ing, and flush riveting. 

Stik-Wax can be applied manually or 
set in position to be automatically applied. 
It is packaged in a transparent wrap and 
enclosed in a cardboard tube. Each stick of 
wax is 2-in. in diameter and weighs 1 Ib. 
S € Johnson & Son, Ine, Racine, Wis. 


Begins on page 156 


CHECK THESE TOO! ... 


Light-Fluid Pump, balanced vanes p 170 


Pipe Connector, bellows type p 172 
Controller, pyrometric p 174 
Electro-Oiling system p 174 
Induction Motor, 2-pole p 177 
Volt-Ammeter, split core ..p 178 
Packing, teflon impregnated ..p 180 
Pyrometer, 2 scale ranges p 180 


Tube Cleaner, suspension type p 184 


SIGNAL AMPLIFIER 
P430 + Regohm converts low-power-level 
signals into control signals of a much 
higher power level. Plug-in unit, Regohm 
Size 3, can be used in voltage, current or 
speed regulation. It is adaptable to servo 
systems, rotating machinery, line and load 
regulation, rectification, battery charging, 
saturable reactors, and close differential re- 
lays. 

Can be built with 20 standard fingers of 
l-amp, 12-w capacity, or 10  extra-heavy 
fingers of 3-amp capacity. Fingers may be 
connected in parallel if control-cireuit cur- 
rents are higher. Auxiliary contact permits 
designing resistance banks with zero mini 
mum resistance even in high current cir- 
cuits, 

A minimum of 1.5-w is required for coil 
current which is available in impedances 
from 0.01 to 10,000 ohms. Unit operates 
directly on de or 50/60-cycle ac, and built 
in rectifiers can be provided for operation 
on other frequencies. Regohm measures 
2x 2x 2 in and can be hermetically sealed 
if necessary. 

Electric Regulator Corp, South Nor- 
walk, Conn. 


For more data on these items, use post cards, 
p 165. Identify request with P and number 


162 


P453 + New grease exceeds established 
military and industrial standards in giving 
unusual protection at temperatures up to 
300 F for continuous operation and 350 F 
for intermittent operation. Texaco high- 
temp grease is the latest formulation in a 
premium line which has been marketed 
for many years. This grease has excellent 
oxidation resistance, and similar desirable 
characteristics for high temperature work. 

It far outran the hours-to-failure criteria 
of normal tests at 300 F and continued to 


HIGH TEMP GREASE FOR ROLLING-CONTACT BEARINGS 


exceed test specifications at even higher 
temperatures. An unusual characteristic of 
the new grease is the efficiency of its per- 
formance at high speeds as revealed in 
special ultra-high-speed endurance tests de- 
veloped at Texaco’s Beacon Laboratories. 
Water resistant characteristic makes it ap- 
plicable in operations where long retention 
of grease and resistance to washing out are 
factors. 

The Texas Co, 135 E 42nd St, New 
York, N. Y. 


ELECTRIC SPACE HEATERS + P454 
Combined portable and suspension-type 
industrial heaters are available in 1500-, 
3000- and 5000-w capacities with manual 
or automatic temperature control. They 
may be plugged in temporarily or mounted 
permanently wherever heat is needed. Heat- 
ing element has no exposed hot wires or 
glowing coils. Heat is dissipated rapidly, 
giving high Btu output at low operating 
temperature. 
Electromode Corp, 45 Crouch St, 
Rochester 3, N. Y. 


READER SERVICE SECTION 


MERCURY LAMP 
P427 + Producing 52.000 lumens at 1000 
watts, this lamp was designed for industrial 
medium- or high-bay lighting. It has a life 
rating of 3000 hrs at five burning hrs per 
start, and 4000 hrs at 10 burning hrs per 
start. Operates satisfactorily in any burning 
position, and uses a 440-480v source. 
Designated A15, the lamp has an overall 
length of 14% in. 
General Electric Co, Nela Park, Cleve- 
land 12, Ohio 


(Continued on page 170) 
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setting perfor 
for 15 years 


‘BREECH LOCK 
VALVES 


| 


r 


These exclusive Lunkenheimer 
Valves are the only high-pres- 
sure, seal-weld valves proven 
in the field for more than 15 
years. 


They have consistently cut 

maintenance costs and “down- 

time” in hundreds of leading 

power plants .. . set the stand- 

ard by which other high-pres- 

sure valves are judged. Here’s 

why: BREECH LOCK. 

3 Heavy breech lugs in the 
; body and bonnet carry full internal 

pressures—do away with the need for 

‘ unstable’ gaskets, rings, flanges, and 

WRITE FOR “Lunkenheimer Cast Steels,” 3 boits. A light seal weld at the joint 


an invaluable booklet describing WC4, a : 
the exceptional steel used for Breech meelgcsing pressure tightness. It con 


Lock Valves. The Lunkenheimer Com- aie readily be chipped out, if necessary, 
pany, Box 360A, Cincinnati 14, Ohio. tg for on-the-spot. service. A forty-five 

: degree turn of the bonnet engages or 
disengages the breech-lugs. There is 
nothing to wear out, nothing to fail! 


STEEL * BRONZE 


THE ONE VICOR NAME IN VALVES 
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Choose the fuel 
on Industry's 
doorstep 


Coa is where you find it. Fortunately, however, a large share of the 
nation’s operating Bituminous mines are located in Baltimore & Ohio 
territory —economically accessible to America’s great industrial 

plants. The Bituminous mined here—practically on 

Industry’s doorstep—is of excellent quality and 

in wide variety; whatever your specific need, 

there are B&O coals to meet it. Furthermore, 

the supply is inexhaustible—you can count on |. 

an unlimited reserve of B&O Bituminous, E 

even in emergencies, for centuries to come. 


LAKE ONTARIO 


When you consider fuel, consider cost — 
dependability of service—accessibility. 
You'll choose the Bituminous mined on 
the B&O. For advice, ask our man! 


of BITUMINOUS COALS 
FOR EVERY PURPOSE 


BALTIMORE & OHIO RAILROAD 


Constantly doing things — better! 
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Want more inte on 
NEW PRODUCTS 


Want free copies of 
CATALOGS, BULLETINS 
these Handy Cards 


Preceding pages tell you what's new in piant 
equipment. Each item is numbered. For more 
info on any of them, write in their numbers here 


New free catalogs and bulletins are listed be- 
ginning on back of this page. To order those 
you want, write in their item numbers here 


* 


Put 2¢ stamp on self-addressed card and mail 
it to us. We'll pass along your requests to 
the various companies, they'll send the info 


from-manutacturer 
USE THESE CARDS 


@ First check what you need: more infor- 
mation on a new product or an ad, 
copies of free catalogs, bulletins 


@ Then describe the product, or literature 
desired. Give model numbers, bulletin 


numbers wherever you can 


Be sure to write in number of page on 
which item appeared, and issue of 
POWER in which you spotted it 


Finally, address reverse side of card 
to the manufacturer concerned 


If you like this quick, direct-to-manufacturer 
service, we'll gladly send you a supply of cards 


Reader Service Department 
POWER 

330 West 42nd Street 

New York 36, N.Y. 


§ want details on these New Products... 


Send me these FREE Catalogs and Bulletins... 


| GENTLEMEN: Please send me, without obligation, further informa- 
tion on the following: (Check one and describe) 

NEW PRODUCT ADVERTISEMENT LITERATURE 

: Describe item here 

| appeared on poge__of the of POWER. 

I Please print 

COMPAS 

| PLACE 

| 2 

STAMP 

HERE 

TO: 

Street oddress 


PLACE ' 
STAMP 
HERE 
ANY 
Ss. 
| 
. 
Please print | 
(Com | 
a 
Want quick direci= 
AL. 
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! want details on these New Products... 4/82 
Send me these FREE Catalogs and Bulletins... 


City, State. 


PLACE 
2e 
STAMP 
HERE 
Reader Service Department 
POWER 
330 West 42nd Street 
New York 36, N.Y. 
PLACE 
2¢ 
STAMP 
HERE 


TO: 


GENTLEMEN: Please send me, without obligation, further informa- 


tion on the following: (Check one and describe) 


ProoucT CO ADVERTISEMENT UTERATURE 


Describe item here 


it appeared on poge_of the of POWER. 


My NOMO 


This month’s 


FREE Literature 


AIR CONDITIONING, HEATING 
REFRIGERATION AND VENTILATION 


where apace and are 
where space 
Quiet operation. &8- e bulletin DS- 
14 gives Gata, mensions, capaci- 
ties. Trane Co, La Crosse, Wis. 


AIR DISTRIBUTION High-pressure 

dampers and outlets permit ventilation 
directly from main h-p duct. 4-page 
F 4960 noise-level, pressure op, orm- 
ance data. Barber-Colman Co, Rockford, It 


CONDENSIFILTER — Dehydrates and 
cleans comprossas air. 30 cfm at 100 psi 
nents, specificat Hankison Co: 365 — 
on Bidg, 1501 Beaver Ave, Pittsburgh 33, 


B4 ELECTRIC AIR FILTER—Cleans air with 

90% efficiency. Standard and custom-tul't 

1830 to 80,000 cfm. 8-page bul- 

61 gives principle of operation, ca- 

pasttio dimensions, specifications. Trion, Inc, 
1000 Island Ave, MeKees 1 Rocks, Pa. 


ELECTRICAL CONTROLS 


BS CAM PROGRAMMER THERMOMETERS— 
For time-temperature control. Single and 
dual models, electric and pneumatic control. 16- 
e catalog 6020 gives advantages, 
Instrumen Stati 40, Wayne 
indrim Ave, Philadelphia, 44, Pa. 


Bé THERMAL CONTROLS—Thermoswitch con- 

trols, sensitive only to heat. 62-page pa 

soe No. 400 describes design, operating charac- 

teristics faa installation of 10 variations on 
land, Mass. 


B7 TEMPERA SCANNER — ElectroniK 

scanning recorder automatically monitors 

up to 270 temperature points, records those that 

deviate beyond preset limit. 4-page data sheet 

Biv ell ulator Co, Bro Instrum 

Wayne & Windrim Ave, Phil. 


PRESSURE CONTROLLER—Non-indicat- 
ing pressure pilot. Ranges 0-40 up to 0-1500 
psi. 8-page bulletin 16-1 gives specifications, di- 
mensions, design features. 
well Re tor Co, Brown Instruments Sta 
tion 40, Wayne & Windrim Ave, Philadelphia 44. 


B9 SYSTEM—Multalerm units indi- 


cate ency and 
stations and alarms n 7411 es 


details. Automatic Cont Co, St Paul 4, Minn. 


ELECTRICAL EQUIPMENT 


B10 FAN-COOLED MOTORS—S*andard and ex- 
plosion-proof designs. Tube- » -to- 
- heat exchangers; ratings from 40 hp at 600 
5 B7149B shows construction nstallat: 
Mfg Co, 952 8 St, Milwaukee. 


Bil EXPLOSION - PROOF MOTORS—3 to 100 
and % to 2 hp (non- 
ventilated). Encl external air passa 
eliminated. Bulletin. 51B7286A deta! 
Allis-Chaimers Mfg Co, 952 8 70th Milwaukee. 


B12 VARIABLE-SPEED DRIVES—Five "Gn: 
of all electric drives, 4 to 200 hp 
Mmited speed selection over entire range. 
page bulletin D2311 gives non-technical explana- 
tion, shows and torque characteristics. 

lance Elec & Engrg Co, 1088 Ivanhoe 
Rd, Cleveland. 10, Ohio 


B13 CUBICLE SWITCHGEAR—Industrial and 
breaker. Factory ed, completely 
e bulletin’: P 8068 shows constructi 

ngs, specifications. Brown Boveri Corp, 1 
ecter’' St, New York 6, N. Y. 


(Continued on page 220) 
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“N One purchase, backed by undivided responsibility. 


“N Shipped completely assembled after factory tests to 
assure highest operating efficiency. 


NN More than 80% thermal efficiency guaranteed. 
NN 4-pass design provides 5 sq. ft. of heating surface 
per b.h.p. 


N Induced draft fans which are built-in eliminate the 
need of an expensive chimney. 


N Simple installation requires no special foundation. 

NN Clean, quiet operation. 

NN Heavy-duty, rugged construction assures long-lived 
dependability. 

NN Burner equipment to suit your fuel: gas, oil or both. 


N 18 sizes from 20 to 600 b.h.p. for pressures up to 
250 p.s.i., or for hot water heating. 


Nv For complete details, write today for catalog 401. 


SUPERIOR COMBUSTION INDUSTRIES, Inc. 


Factory: Emmaus, Pa. 


Executive Offices: Times Building, Times Square, New York 18, N. Y. 
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Photo by Ewing Galloway 


I'm Using My Head to Balance My Load 


Ss OSCAR, WE'RE LOOKING—and we think that’s 
a real cute trick, but why not try keeping both 
feet on the ground instead? Then you could raise 
your head high enough and open your eyes wide 
enough to see what’s going on in the world. You'll 
then discover many more practical ways to balance 
your load. 

This flamingo’s trick of solving a purely mechani- 
cal problem might look silly to most power engi- 
neers, but I’m not laughing. I’ve been in this game 
too long and operated too many plants to laugh 
at his antics. 

Too often a plant operator keeps his head so close 
to his feet that he can’t balance his load. Like this 
silly flamingo, he thinks he’s doing a real job, but 
that’s only because he hasn’t had his head far enough 
from home plate to compare his wasteful methods 
with neighbors’ more advanced practices. 

And characters like this guy don’t even bury their 


heads in a technical magazine to see what’s going on 
in their field. That’s too bad, because as Fred Low, 
that grand old chief editor of this magazine said 
many years ago, “You don’t have to be a college 
graduate to run a smooth plant. Just go through 
each Power issue thoroughly, then put the informa- 
tion to work in your plant.” 

So raise your head and see what's going on, 
Oscar. You'll find that money spent on balancing 
your load the right way ups efficiency and cuts 
labor. And it’s the ONLY money that pays divi- 
dends in a power plant. 

Think that over, my fine-feathered friend. 


Engineer 
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CHEMISTRY Al 


Dowell Service was used by a major steel 
company to clean a large turbo blower 
condenser. After the cleaning, operating 
figures showed a saving in steam of 8000 
lb. per hour or a dollar saving of $87.92 
per day. At this rate, Dowell Service paid 
for itself in 51% days! 


There are many places in every industrial 
plant where Dowell Service can be 

to cut operating costs. Wherever deposits 
on the surfaces of condensers, boilers, 
heat exchangers, water lines and other 
equipment are stealing power, Dowell 
Service can show money-saving results. 


R Maintenance cleaning service for industrial heat exchange equipment. 
Chemical services for oil, gas and water wells. 


Dowell Service saved $87.92 in steam per day! 


Dowell Service has another prime advan- 
tage for the maintenance engineer. Jt is 
fast! Because cleaning is done chemically, 
time-consuming dismantling is elimi- 
nated. Dowell engineers fill the equipment 
with liquid solvents that go wherever 
steam and water flow. These solvents are 
designed to remove deposits quickly, effi- 
ciently and economically. 


Do you have a cleaning problem, too... 
a place where deposits are causing a 
maintenance headache? Call Dowell. 
Skilled cleaning engineers are available 
for consultation at no obligation. 


DOWELL INCORPORATED TULSA 1, OKLAHOMA 


New York 20 eng 19 Ft. Worth 2 Mt. Pleasant, Mich. 
Boston 16 Detroit Shreveport 69 Hamilton, Ohio 
Philadelphia 2 Chicago 4 Atlanta Charleston, W. Va. 
Baltimore St. Louis 8 Indianapolis Salem, Illinois 
Wilmington 99 Kansas City 8 Louisville Beaumont, Texas 
Richmond 19 Wichita 2 Upper Montclair, N. J. Borger, Texas 
Jacksonville 2 Oklahoma City 2 Anniston, Alabama Midland, Texas 
uffalo 2 Houston Hattiesburg, Miss. Wichita Falls, Texas 
Clevelant 13 New Orleans 12 Lafayette, La. Hobbs, N. Mex. 


INTENA NCE CLEANING PROBLE. 


aerating, costs? 


tan you cat conte 


THE DOW CHEMICAL COMPANY 


Other recent Dowell jobs: 


in a large textile plant, the heating time required 
in kier heaters was cut one-third, following 
cleaning with Dowell Service. 


Houdry catalyst cases cleaned by Dowell Service 
for a large refinery showed all tubes to be 
practically metal clean and orifices opened, 


Thirty-three year old water well, cleaned by 
Dowell Service, showed increase from 64 to 
130 g.p.m. with drawdown decrease of 27 feet. 


DOWELL 


A Service Subsidiary of 


| Steel 
= 
“4 
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Bigelow Types F, FH and FHC boilers are available in capacities 
from 20,000 to 100,000 pounds of steam per hour. Design pressures 
range from 160 to 450 Ibs. p.s.i. These boilers are designed for oil, 
coal, gas or combination oil and gas firing. 


For further information on any of the boilers listed write for 
free catalogs or contact your nearest Bigelow representative. 


BOILERS BY BIGELOW 
Water Tube Boilers — Bent Tube Types 
Horizontal Return Tubular Boilers * Scotch Type Boilers 
Two-Pass Boilers + Electric Steam Generators 


One of the two Bigelow Type 
FHC Boilers installed recently 
at ao midwest refinery. Installa- 
tion is semi-outdoor with the 
firing fronts of the boilers in- 
side the building 
Capacity — 40,000 Ibs. each. 
Design pressure 250 Ibs. Fired 
by c@fpbination =6 oil and gas 
buraers. Boiler furnace sid 
completely we 
is tile, insu 
Basing 
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CHAMFERING ELECTRODE 

P419 + Specially formulated — electrode, 
the ChamferTrode, features a heavy coating 
that forms a cone at striking end of the 
electrode, gives a natural jet-effect arc. This 
intense, concentrated heat source is said 
to speed up fabricating armor plate and 
similar diffieult-to-cut alloys. 

Dept P, Eutecie Welding Alloys Corp. 
172nd St and Northern Blvd, Flushing 
58, N.Y. 


LIGHT-FLUID PUMP + P455 

Vagna-Mite is a compact positive-dis- 
placement pump with a capacity from 14 
gpm down to % gpm or less. Similar to 
vane-type pumps, vanes in this unit are 
replaced by rollers that contact outer case, 
rolling friction replacing sliding friction. 
Pump life is said to be increased three to 
five times. Vanes are hydraulically balanced. 

Available in three major types: Type A, 
constant displacement, Type B, adjust- 
able displacement and Type C, variable 
and reversible displacement. All three run 
in either direction in any position. 
Milwaukee Hydropower, Inc, 3447 N 
35th St, Milwaukee 16, Wis. 


For more data on these items, use post cards, 
pl65. Identify request with P and number. 


PORTABLE BRANCH- 
CIRCUIT EXTENSION 


P449 + A series of portable branch-circuit 
extensions literally roll) power, light, or 
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...as much as 65% to 80% 


CHAPMAN 


Tilting Disc CHECK VALVES 


Typical test on a 22-inch Chapman Tilting Disc Check Valve 
under 450 pounds gas pressure . . . carrying 3,200,000 feet of gas 
per hour ... showed a drop in pressure of less than 7 inches of water. 
The average reduction of head loss... as against conventional 
check valves .. . is 65% to 80%. 
That's because the balanced hinge-pinned disc, of special aerofoil 
design, has exceptional lifting qualities, lightness in unbalanced 
weight, and minimum resistance to flow in open position. And San coun avai on 
valve body is streamlined, with through-way always equal to the that the balanced disc is supported,on 
area of the pipe. 
This means that disc won't slam under usual piping arrangements sign is that the disc seat lifts away from 
...and that it seats drop-tight. It means, too, that many new lines can 
be designed in smaller size. Send for Catalog No. 30, giving com- sliding or wearing of the seats. 
plete data and test-curves on Chapman Tilting Disc Check Valves. 


THE CHAPMAN VALVE MFG. CO. 


INDIAN ORCHARD, MASSACHUSETTS 
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heat to any location in industrial mainte- 
nance work, on temporary assembly lines, 
on construction jobs, or in underground 
construction and repairs. Known as the 
VE Rolla-Duct series, the units are col- 
lapsible and fully portable. Series includes 
a power and light unit, a strip of flood light- 
ing and a strip of infra-red heating units. 
Strips are fully grounded and provided 
with a circuit breaker for worker protec- 
tion. Carrying 21 ft of power line, the units 
are approved for 20 amp loads on 115- or 
220-v operation. 
National Electrie Products Corp, Pitts- 
burgh 19, Pa. 


BECAUSE: 


fuel savings of from 20% to 50% 


full operating pressure in 5 minutes/ 
from a cold start 


instant recovery to meet any pea 
demand within rated capacity § 


simple, safe and foolproof cong BELLOWS PIPE CONNECTOR P456 
of feedwater and fuel ; aj ‘ is _ John Crane bellows-type pipe connector 
is fabricated of chemically-inert teflon, re- 
tains its flexibility and strength at high 
and low temperatures. It is useful where 
vibration, expansion and electrolysis exist 
in handling corrosive liquids, gases and 
solvents. Joint end flanges are French-type 
envelope gaskets integral with joint for 
easy assembly between companion flanges. 
Crane Packing Co, Dept Q22, 1800 
Cuyler Ave, Chicago, Ill 


For more data on these items, use post cards, 
pl6s Identify request with P and number. 


— Te learn how this 50 h. p. Cloyton 
Recirculation Steam Generator reduced steam 
production costs by 70%... MAIL THE COUPON 


Send name of nearest distributor and arrange 
desk demonstration of Clayton Forced Recirculation 
principle. Send catalog. P-4 


NAME 


FIRM 4 \ 


ADORESS. Animated flow chart 
shows how Forced 


Recirculation principle THREE-PHASE WINDING HEAD 
cuts steam costs, P432 + Three-phase head winds mush- 
type coils for 44- to 75-hp motors and can 


" MANYFACTURING COMPANY wind coils from 2% x 5 in. to 1142 x 19's 
BOX 550 EL MONTE, CALIFORNIA in. Featured is an instantaneous tension 


release. When in operation, arms are held 


CITY. STATE 
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RECOMMENDED for all types of Valve Stems, 


BALTIMORE, MD. MILWAUKEE, WIS. 
BOSTON, MASS. MONTREAL, CANADA 
BUFFALO, WN. Y. NEW ORLEANS, LA. 
CINCINNATI, OHIO YORK, W. Y. 
CHICAGO, ILL. PHILADELPHIA, PA. 
CLEVELAND, OHIO PITTSBURGH, PA. 
DAYTON, OHIO SAN FRANCISCO, CAL. 
DETROIT, MICH. SEATTLE, WASH. 
HOUSTON, TEX. SPOKANE, WASH. 
INDIANAPOLIS, IND. ST. LOUIS, MO. 
LOS ANGELES, CAL. TOLEDO, OHIO 
WILMINGTON, CAL. 


Anklon is a superior plastic packing, fabri- 
cated by The Anchor Packing Company 
from Du Pont's Teflon and formed into 
sheets, rods, angular rings and blocks. 

Because of the inert physical qualities 
of Anklon, packings, gaskets and machined 
parts made of this product are ideal fox 
use against acids, solvents and alkalies 
and also have many desirable charac- 
teristics for application in the electrical, 


Rotating and Reciprocating Shafts 


food processing and many other fields. 

Illustrated are Anklon machined packing 
sets ideal for use on slow moving rotary 
and reciprocating equipment and excellent 
for all types of valve stems. Anklon seals 
with low gland pressure. Flat adaptors are 
furnished when necessary. Where small 
valve stems are unable to utilize wedge 
or angular ring sets, solid unit rings are 
supplied. For full information, write today. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 


FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 


of 
; 
2 


BRASS SEATING 


exclusive with 


JEFFERSON 


assures leakproof joints 


The Recessed Brass Seat—incorporated in all Jefferson Unions 
—provides a joint having surface contact and located in the 
raceway of the fitting where pipe ends cannot come in con- 
tact with it. Location also is such that there is no obstruction 
to free flow. Tightness is assured without the necessity of 
_ jamming. 


Jefferson brass seats consist of rings cut from special tubing 
(not cast) which are press fitted into machined (not cast) 
ring channels. Seats definitely cannot rock or work loose. 


Jefferson, in addition to its regular line, can furnish AAR 
male and female unions, Enduro 300%, Excel 250% and 
Master 150¢ unions. Ground, all-iron seats can be furnished 
when desired. 


Ask for further details—through your nearest distributor or 
from us direct. 


erson UNION CO. 


63 Gooding N.Y. 39 FletcherAve.lexington 73,Mass 
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rigid with teeth turned out. When coil is 
finished, operator pulls out on arms and 
turns teeth to inside releasing tension. 
Four cranks adjust coil winding arms in 
pairs equidistantly from center of the 
winding head. Scales on each bar show set- 
ting for coils for any of above sizes. 
Crown Industrial Products Co, 1025 
Park and Borden Ave, Sycamore, Ill. 


PYROMETRIC CONTROLLER 

P420 + Proportioning, indicating pyro- 
metric controller, Model JP Gardsman, au- 
tomatically adjusts the ratio of power on- 
and-off, over a given time cycle. Maintains 
any desired temperature set by the index 
pointer. It is of special interest in extrud- 
ing and industrial heat-treating fields. 
Taco West Corp, 525 N Noble St, Chi- 
cago, 


For more data on these items, use post cards, 
pl65. Identify request with P and number 


ELECTAaO- 9 Lea 

MODEL A- “600 

CAPACITY Qoz — 


MOUNTING BRACKET 
MOT FURNISHED 


ANGLE SIGHT FEEO VAWvE 
T 


MODEL A-379 
(see 41) 


PIPE THREAD 
FOR SCREWING DIRECTLY 
INTO BEARING HOUSING 


COMPRESSION 


ELECTRO-OILING SYSTEM 

P444 © Electro-oiling system, Style DEI, 
is a single line gravity feed system, entirely 
automatic in operation. It consists of a 
central reservoir with a solenoid-operated 
shutoff valve and a number of individual 
valves mounted directly into the bearings. 


POWER * APRIL 1952 


| 
= 
| 
| 
| 
| 
4 
2 
| 
| 
| % 
FITTING 
174 


POWER 


an & Petexs 


an 


G OLLS 


A" tiny production improvement looks 
big when it can be multiplied by acres 
of machines. But even without that—in an 
average size screw machine products shop 
like Borneman & Peterson’s at Flint, Michi- 
gan—the improvement effected with Cities 
Service cutting oil registered impressively. 


“We were getting fair results,” write Borne- 
man & Peterson, “before ever talking it over 
with a Cities Service Lubrication Engineer.” 

But they did talk it over, and then tried 
out his recommendation on a regular job of 
cutting 12” x 1” slots in tough tool steel. At 
once, the use of Cities Service Chillo cutting 
oil notably improved product quality. 


So...“We then tried using Chillo 10 on 
our threading machines, and found that not 
only do we get a better thread, but we have 
increased chaser life approximately 25%.” 

From there on, still more uses have kept 
turning up in this shop for Cities Service 
cutting oil, simply because it distinctly pays 
off...as it always does when a Cities Service 
Lubrication Engineer offers pinpointed lu- 
bricating recommendations. He draws on the 
c-o-m-p-l-e-t-e Cities Service industrial line, 
and on deep, wide experience. You can draw 
on him by writing CrTIES SERVICE OIL 
Company, Dept. D-22, Sixty Wall Tower, 
New York City 5. 


CITIES @) SERVICE 


QUALITY PETROLEUM PRODUCTS 
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This = it 


Triple- lok . . . 3-piece 
flare fitting famous for 
its sleeve . . . the eas- 
iest way to install tub- 
ing systems. Made in 
brass, steel, stainless 
steel, aluminum alloy. 


Precision Mark of 


leakproof Tube Fittings 


(Illustration based on material furnished through courtesy of Bailey Meter Co.) 


it! 


WITH PARKER TRIPLE-LOK FITTINGS 


Take meter panels, for example, where 
delicate instruments, actuated by air, 
steam or other fluids, must register with 
optimum accuracy at all times. More and 
more manufacturers of precision instru- 
ments and panel boards are choosing 
PARKER Triple-lok Fittings to make 
their tubing systems remain leakproof 
throughout their long service life. 
PARKER Triple-lok Fittings—as 
specified by the A.S.M.E. Code for Pres- 
sure Piping d and precision 
made to be leakproof under even the 
severest conditions of vibration—elevated 


temperatures—high pressures—and 
peated assembly...and to hold leakproof 
beyond tube bursting pressures. You will 
find PARKER Triple-lok Fittings not 
only on delicate instrument panels, but 
on all kinds of equipment where leakage 
in the tubing system would be too costly 
to be tolerated. 

So tube it up and forget it... with 
Triple-lok Fittings. Ask your PARKER 
Distributor for PARKER Tube Fitting 
Catalog 4300, or write us direct. The 
PARKER Appliance Company, 17325 
Euclid Avenue, Cleveland 12, Ohio. 


TUBE FITTINGS © VALVES + O-RINGS 


Plants in Cleveland + Los Angeles + Eaton, Ohio + Berea, Ky. 
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INDUSTRIAL TUBE FITTING 
STOCKS CARRIED BY 


AKRON 


BALTIMORE 


BEAUMONT, Tex 


BOSTON 


BUFFALO 

CEDAR RAPIDS, Ia. 
CHICAGO 
CINCINNATI 


CLEVELAND 


COLUMBUS, O. 
DALLAS 
DAVENPORT, ia. 
DENVER 

DES MOINES 
DETROIT 
HARRISON, N. J. 


HOUSTON 


INDIANAPOLIS 
KANSAS CITY, Mo. 
KNOXVILLE 


LOS ANGELES 


MEMPHIS 


MILWAUKEE 


MINNEAPOLIS 

NEW ORLEANS 
NEWPORT NEWS, Va. 
NEW YORK 
NORFOLK, Va. 


PHILADELPHIA 


PITTSBURGH 
PORTLAND, Ore. 
ROANOKE, Va. 
SAN FRANCISCO 
SEATTLE 

ST. LOUIS 
SYRACUSE 
TOLEDO 

TULSA 

EXPORT 


CANADA 
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B. W. Rogers Co. 

850 So. High St. 

Carey Machinery & Supply Co. 
3501 Brehms Lone 

Whitehead Metal Products Co. 
4300 E. Monument St. 
Standard Brass & Mfg. Co. 
705 Milam St. 

A. E. Borden Co., Inc. 

176 Brookline Ave. 
Whitehead Metal Products Co. 
281 Albany St. 

Whitehead Meta! Products Co 
2128 Eimwood Ave. 

Glebe Machinery & Supply Co 
309 8th Ave., S.E. 

Wallace Tube Co 

1300 Diversey Parkway 
Williams & Co. 

3231 Fredonia Ave. 
W. M. Pattison Supply Co. 
777 Rockwell Ave. 

B. W. Rogers Co. 

1900 Euclid Ave. 

Williams & Co. 

3700 Perkins Ave. 

Williams & Co. 

851 Williams Ave. 

Metdl Goods Corp. 

6211 Cedar Springs Rd. 
Globe Machinery & Supply Co 
410 East Second St. 

Metal Goods Corp. 

2425 Walnut St. 

Globe Machinery & Supply Co. 
East First & Court Ave. 

J. N. Fauver Co. 

49 West Hancock St. 
Whitehead Metal Products Co. 
1000 South Fourth Ave. 
Metal Goods Corp. 

711 Milby St. 

Standard Brass & Mfg. Co. 
2018 Franklin St. 

F. H. Langsenkamp Co. 

229 E. South St. 

Metal Goods Corp. 

1300 Burlington Ave., N. 
Leinart Engineering Co. 

412 E. Sth Ave. 

Haske! Engineering & Sup. Co 
721 W. Broodway, Glendale 
Metropolitan Supply Co. 

353 East 2nd St. 

J. E. Dilworth Co. 

730 South Third St. 

Morman Belting & Supply Co.’ 
522 W. State St. 

Wallace Tube Co. 

838 So. 6th St. 

Vincent Brass & Copper Co. 
100 North 2nd St. 

Metal Goods Corp. 

432 Julia St. 

Noland Company 

27th St. & Virginig Ave. 
Whitehead Metal Products Co. 
303 West 10th St. 

R. W. Hudgins & Son 

3 Commerce St. 

Louis H. Hein Co. 

15 West Lancaster Ave. 
Ardmore 

Whitehead Metal Products Co. 
1955 Hunting Park Ave. 
Williams & Co. 

901 Pennsylvania Ave. 
Hydraulic Power Equipment Co 
2316 N. W. Savier St. 
Noland Company 

11 Salem Ave. 

General Machinery & Sup. Co. 
1346 Folsom St. 

Eagle Metals Co. 

4755 First Avenue South 
Metal Goods Corp. 

5239 Brown Ave. 

Whitehead Metal Products Co. 
207 West Taylor St. 

Williams & Co. 

650 E. Woodruff Ave. 

Metal Goods Corp. 

302 North Boston 

Mercator Corp. 

438 Wainut St. 

Reading, Pa. 

Railway & Power Eng'neering 
Corp. Ltd. 

Edmonton, Hamilton, Montreal, 
Toronto, Vancouver, Windsor, 
Winnipeg 
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Copper tubing connects reservoir and all 
valves in series so that gravity flow will be 


maintained. A single reservoir will serve up | 


to 24 bearings. 
Oil-Rite Corp, 2378 Waldo Blvd, Mani- 
towoc, Wis. 


INDUCTION MOTOR 

P434 + Cyclohm induction motor, model 
3700, rated 1/25 to 1/4 hp, features a 
resilient mounting base, lightweight and ex- 
tremely quiet operation. Hysteresis-synchro- 
nous and normal induction types in 2 pole 
versions, both single and polyphase are 
available. The near future will see 2, 4, 6 
and 8 pole models including reluctance- 
synchronous types. 

Howard Industries, Inc, Racine, Wis. 


For more data on these 
pl65. Identify request 


items, use post cards, 
with P and number 


QUICK-FILLING BURETTE 


P421 + A squeeze on plastic (polyethy- , 


lene) reservoir fills automatic, self-levelling 
burette. Streamlined, time-saver unit is now 


ok To,. 


Since 1909, the job of The Electric 
Products Company has been to 
create and develop special electrical 
rotating equipment . .. motors 

and generators to do existing jobs 
better or to reach into new fields 
to do jobs that couldn't be done 
before. The natural “by-product” 
of our more than 40 years of 
specialization is that you get 
equipment designed and built to 
the exact requirements of your 
application . . . equipment that has 
greater dependability, longer life 
and that requires less maintenance. 


Send in the coupon below for 
detailed information about our 
Custom-Engineered synchronous 
motors and generators... d-c 
motors and generators... induction 
motors... battery chargers... 
frequency changers. 


A nation-wide sales engineering 
and service organization stands 
ready to meet all User requirements. 


THE ELECTRIC 


1717 CLARKSTONE ROAD 
CLEVELAND 12, OHIO 


Attach coupon to your 
letterhead for your copy 
of Bulletin 2-200 


ZONE STATE. 
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-PRODUCTS COMPANY. 
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In a Mid ft power pany ash 
handling installation this 8” pump shell 
of ABK Metal outlasted an alloy steel 
casting by 21, to 1. 


CUT YOUR ASH HANDLING COSTS 


with 


Its rugged resistance to abrasion 
means longer life — fewer replace- 
ments of parts and equipment. 

For handling wet or dry ashes 
ABK Metal greatly lengthens the 
service life of ash pump casings 
and impellers, ash pipes, elbows 
and fittings, sluiceway liners, fly 
ash injector nozzles, wear backs 
and similar equipment. ABK 
Metal has outlasted white iron and 
manganese steel which it replaced, 
by as much as 7 to 1. 


AR) 


ABK Metal is a nickel-chrome 
iron alloy of controlled structure 
that will outlast and outwear any 
cast abrasion-resistant material 
under almost all conditions of serv- 
ice. Over a period of years it has 
established an unmatched record 
for economy and long wear under 
the most severe abrasive condi- 
tions. 

Don’t let ABRASION steal your 
power-economy dollars... 

SPECIFY ABK METAL 


Brake Shoe sHot AND CASTINGS DIVISION 


230 Park Avenue, New York 17, N. ¥ 
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available for laboratory use. The new bur- 
ette units in 25 and 10 ml sizes are grad- 
uated to tenths of a ml. They permit one- 
hand operation not formerly possible. 
Hagan Corp, 323 Fourth Ave, Pitts- 
burgh, Pa. 


SPLIT-CORE VOLT-AMMETER 
P429 + Amprobe volt-ammeter measures 
up to 1200 amps yet can be carried in the 
coat pocket. Snap-around type, it measures 
current without being connected to con- 
ductor and without interrupting circuit. 
Amprobe 1200 has six features: (1) 
doughnut-type transformer practically elim- 
inates error due to position of conductor 
within probe jaws (2) ammeter ranges of 
0-15/60/150/300/600'1200 amps ac, and 
voltmeter ranges of 0-150/300/600 v ac (3) 
self-insulating plug (4) completely insulat- 
ed jaws (5) wide-angle window and (6) a 
length of 84% in and a weight of 15% oz. 
Pyramid Instrument Corp, Lynbrook, 
N.Y. 


For more data on these items, use post cards, 
pl65. Identify request with P and number. 


PLASTIC-CASED BATTERIES 

P448 + Lightweight plastic batteries for 
telephone installations, alarm systems, 
power plant control systems and other ap- 
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INSTANTANEOUS 


You get more than you ask for, when you 
buy an ADSCO storage heater .. . They are 
built to ASME code, whether inspection 
and stamping are required or not... 
Water spreader over cold-water inlet... 
Heavy rings in reinforced manhole give 
good gasket surfaces . .. Flange-quality 
steel used throughout...Tubes bent 
smooth and round... ADSCO heaters 
provide a constant, dependable source of 
domestic hot water and are especially 
suited for handling peak demands. 
Write for Bulletin 35-75C. 


9 CD ha 


EXPANSION JOINTS SEPARATORS METERS STEAM TRAPS HEAT EXCHANGERS STRAINERS 


AMERICAN DISTRICT STEAM COMPANY, INC. 
NORTH TONAWANDA, NEW YORK 


rs 
ADERSHIP 
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GREEN 


DIAMOND 


ECONOMIZERS 


Good Parts are Essential to a Good Machine . . . Let’s 
examine a Green Fuel Economizer—Type 25—and 
study the major parts. 


FINNED CAST ALLOY IRON TUBES 
WITH DIAMOND SHAPED SECTION 
The diamond shape provides less restricted gas flow; 


easy cleaning and clearview inspection. The fins pro- 
vide maximum heating surface in given space. 


SEPARATE SUPPORTING 
AND JOINTING FLANGES 


Supporting flange is separate from and af 
independent of jointing flange. Jointing 

flange is not exposed to hot gases. Through bolts rather 
than studs are used to connect jointing flanges. 


CORRECTLY PROPORTIONED, 
STRONG CONNECTION BENDS 
These are designed to provide needed flexi- 


bility with strength. Flanges on tubes, bends 
and manifolds are accurately machined. 


Green specially designed Soot Blower assures thorough cleaning. 


Green Type 12 Premier Diamond Economizers—the Steel Tube Units— 


are made up of equally strong and well designed parts. Send for 
Bulletin No. 169. 


Economizer 
=) 


COMPANY 


INC. 


ECONOMIZERS @ FANS © AIR HEATERS @ CINDERTRAPS 


180 


More EQUIPMENT NEWS 


Begins on page 156 


plications where batteries are used for 
standby power. The line is available from 
10 to 100 amp-hr at the 8-hr rate of dis- 
charge. 

containers are 40% 
lighter than conventional containers, are 
smaller in overall dimensions, do not react 


The polystyrene 


with electrolyte, are transparent thus giving 
visible indication of electrolyte level, and 
have better shock 
containers. 
Gould-National Batteries, Inc, Trenton 


resistance than glass 


TEFLON PACKING 

P403 + Flexrock No. 401 teflon-impreg- 
nated braided-asbestos packing can’t be 
attacked by nor contanimate any industrial 
acid, alkali or solvent. It allows free shaft 
or spindle operation at all times at tem- 
peratures from —100 to +500 F. Packing 
is furnished in continuous lengths of square 
cross section in sizes from 1s to 1 in. by 
1/16-in, increments. 

Flexrock Co, Mechanical Packing Div, 
3670-A Cuthbert St, Philadelphia 4, 
Pa. 


For more data on these items, use post cards, 
pl65. Identify request with P and number 


TWO-SCALE PYROMETER 
P446 + Hand pyrometer, Type FH-1, with 


two scale ranges, is for rapid measuring of 
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FIG. 912—BRONZE 


“VULCODISC” GLOBE VALVE 
Renewable Composition Disc 
Integral Seat e Union Bonnet 
¢ Screw and Flanged Ends e 200 
wee, ,W.S.P., 400 Ibs. W.0.G., Ye” 


FIG. 1040—BRONZE 

“ELITE” GLOBE VALVE* 

Renewable Composition Disc 

Copper Nickel Alloy Seat « Union 
mnet rew and Flan 

Ends Ibs, W.S.P., 400 
W.0.6., Ye” to 3” 


*Available at 300 Ibs. W.S.P. (Angle and ay types 
are also available at both 200 Ibs. and 300 Ibs. W.S.P.) 
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FIG. 1000—BRONZE 

“ELITE” GLOBE VALVE* 

Nickel Alloy Renewable 
ull Way Disc and Regrindable 


Seat Union 


Flan; 


Bonnet 25 is, 
Ends 


Ibs. 
Ibs. W.0.G., id to 3” 


FIG. 1028—BRONZE 

“ELITE” GLOBE VALVE* 

500 Brinell Hardness Renewable 
Stainless Steel Plug Disc and 
Stainless Steel Seat Union 
Bonnet © Screw and Flan 
Ends ¢ 225 Ibs. W.S.P., 400 Ibs. 
W.0.G., %" to 3” 


FIG. 107—BRONZE 


REGRINDING GLOBE VALVE* 
Renewable Bronze Disc « Integral 
Seat Union Bonnet Screw 
and Flanged Ends e« 225 Ibs. 

W.S.P., 400 Ibs. W.0.G., Ye” 3 


| 
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More EQUIPMENT NEWS 


Begins on page 156 


Modern engineering demands precise standards 
of heat insulation performance. Pabco Precision 
Molded 85% Magnesia combines the time-tested 


superiority of Magnesia with precision molding to 


give you a light weight insulation manufactured to 
APPROVED 
ENGINEERING very close tolerances. 


SERVICE 
LIGHT WEIGHT 


Pabco Precision Molded 85% Mag- 
nesia weighs just 11 Ibs. per cubic 
foot. In addition to its light weight, 
it also brings many timely advan- 


UNIT 


tages, including easy application 
and greater rind strength. 


Simpler and easier to apply! CLOSE TOLERANCES 
Easier to lift, cut and score. 


Pabco's plus tolerance is only 2 /b. 


per cubic foot! This means an amaz- 
ing degree of control over such 
= factors as Weight and Thermal con- 
ductivity. Other controlled factors 
include size, thickness and uniform 
fibre distribution. 


Precision pipe fit! Both pipe cover- 
ings and blocks are molded to exact 
final size and thickness, not molded 
oversize and then “milled” to size. 


THE DEPENDABLE STANDARD — “MODERNIZED!” 


surface, liquid, gas and molten-metal tem- 
peratures, Ranges are 0-500 F and 0-1500 F. 
and the flick of a switch changes from one 
scale to the other. 

Three interchangeable tips are available 

surface, immersion (for liquids and 
molten metals), and two-prong contact 
types. Together with flexible and rigid ex- 
tension arms, these tips can be easily 
changed. 

An automatic cold-junction compensation 
feature eliminates the need for manual 
adjustment of the pointer for variations in 
instrument and atmosphere temperatures. 
General Electric Co, Schenectady 5, 
N.Y. 


HERMETICALLY SEALED 
SELENIUM RECTIFIER 

P443 + Metal encased and filled with inert 
gas, these rectifiers have standard tube 
terminals to fit standard sockets. All stand- 
ard tube mountings are available. Unit il- 
lustrated, No. WI5CM, is rated at 390-y 
rms input; 550-v peak inverse; 120 milli- 
amperes, 160-v de output at 35 C ambient. 
Half wave and bridge circuits are also avail- 
able. 

International Rectifier Corp, 1521 E 
Grand Ave, El Segundo, Calif. 


For more data on these items, use post cards, 
pl65. Identify request with P and number 


VARIABLE-SPEED 
EXPLOSION-PROOF MOTOR 

P441 + Rather than connecting an explo- 
sion-proof motor with a separate speed 
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The Hew WICKES boiler in SUTHERLANDS 
Michigan plant educe: | 20,000 steant 
= hour a? tbs. -soure enh 

mperaturs of 450° 


wih superne econowize, Ond the designs 
WICKES ean feds for 
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CONTINUOUS OPERATION 


WITHOUT CLOGGING OR 


CLEANING . 


NATIONAL AIROIL 


TYPE ”’ 


OIL BURNER 


The popular NATIONAL AIROIL Steam 
Atomizing Oil Burner thoroughly atomizes and 
completely burns the lowest and’ cheapest 


grades of fuel oil or tar. . . 


requires minimum 


supervision and maintenance. Only slight oil 
pressure and temperature is needed . . . and 
internal atomizing venturi feature assures low 


steam consumption. 


NATIONAL AIROIL Type “S-A” Oil Burner 
is adaptable to all types of industrial heating, 


power or process furnaces ... 


is suitable for 


firing above stoker grates on conversion to oil. 


Write for Bulletin 21. 


OU BURNERS and GAS BURNERS for 
industrial power, process and heating 

purposes 

STEAM ATOMIZING OL BURNERS 

MOTOR-DRIVEN ROTARY 
BURNERS 

MECHANICAL PRESSURE ATOMIZING 
OL BURNERS 

LOW AIR PRESSURE OIL BURNERS 

FUFL OU. HEATERS 


NATIONAL AIROIL BURNER CO., INC. 


Main Office & Factory: 1250 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 
INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 


GAS BURNERS 

COMBINATION GAS & OIL BURNERS 
AUTOMATIC OLL BURNERS, for small 
process furnaces and heating plants 

FUFL ODL PUMPING and HEATING 
UNITS 

FURNACE RELIEF 
AIR INTAKE DOC 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


More EQUIPMENT NEWS 


Begins on page 156 


changer, this 
mounted 


unit is self-contained, all 
in the same frame and on one 
base. By turning a control dial, change in 
speed is provided instantaneously. The 
motor is available in output speeds from 2 
to 10,000 rpm in ratings from 1 to 20 hp. 
When gear reductions are necessary, they 
are incorporated as an integral unit of the 
drive. 

U_ S Electrical Motors, Inc, 200 E 
Slauson Ave, Los Angeles 54, Calif. 


INSULATION TESTER 

P440 + Safety, instantaneous indication, 
direct reading in megohms without calcula- 
tions, ability to discriminate between a 
complete insulation breakdown and leakage. 
portability and compactness are features of 
this 1500-v de insulation tester. The indica- 
tor is a direct-reading de microammeter, is 
calibrated directly in megohms and_ will 
measure insulation resistance up to 1000 
megohms. 

Eastern Specialty Co, 3617 N 8th St, 
Philadelphia 40, Pa. 


For more data on these items, use post cards, 
pl65. Identify request with P and number 


CONDENSER CLEANER 

P413 + Suspension-type condenser tube 
cleaner is designed for small, straight tube 
service. It has two new drill heads, special 
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Proof 


You can't check the bronze or analyze the 
steel or examine the fits between mating parts 


of a speed reducer. But you can count on 
the name of the manufacturer. The name 
Philadelphia on a product means 60 years of 
experience in making power transmission 
equipment. It stands for a company that builds 
all types and sizes of speed reducing units. 


The worm gear reducer shown here is just 
one unit of a complete line that is built 
from 3'' to 21'’ gear centers in a wide 
variety of horizontal and vertical styles. 
Ratios from 3 5/8:1 to 6300:1 Sl 
cover any application. 


Send for our latest catalog WG-51 
which shows complete details of 
the worm gear units. Please use 
your business letterhead. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK + PITTSBURGH + CHICAGO + HOUSTON + LYNCHBURG, VA. 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


. Industrial Gears Speed Reducers 


LimiTorque Valve Controls \ 
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More EQUIPMENT NEWS 


Begins on page 156 


IN THE 


WOODWORKING 


Electric Power Costs 
are 


"Universal Unaflow”’ 


STEAM ENGINES 


heavy-duty cleaner motor, improved control 
system. Assembly works from an overhead 
support — trolley, rope-block or hanger—and 
gets its driving force from compressed air 
or electric motor. The electric motor has 
a trigger-controlled valve and built-in water 
feeding attachment. The compressed air 
motor works in similar fashion through a 


squeeze trigger control for regulating a 
simple throttle valve from wide-open to 
shut off. 

Lagonda Div, Elliott Co, Jeanette, Pa. 


TEMPERATURE PICKUP 
P437 + Voltage output (0-1 v) and shot 
thermal-time constant (less than 1 sec in 
water) are the outstanding features of Type 
27 temperature pickup. Designed to meas 
ure temperatures up to 1090 C (1832 F), 
these pickups provide a resistance change 
of 50 ohms over their specified temperature 
ranges and may 20° milli- 
amperes rms. 


be excited with 


Type 21 temperature pickups are suited 
for telemetering, recording, and remote 


: . indication of liquid and gas temperatures. 
One of six 1250-kw. A-C four-cylinder 
“Universal Unafiow" engines, in 
furniture plants of one manufacturer. 


Their low output impedance permits Voltage 
step-up of 10 or 20 times. 

Trans-Sonics, Inc, Bedford Airport, 
Bedford, Mass. 


The woodworking industries are varied . . . they include 
wood, toys, and novelties. But they all need power and light. pl65. Identify request with P and number. 
They all need steam ... for manufacturing processes . . . 
for space heating. 

Many of them have found an economical solution for all 
these needs in a single installation ...a Skinner “Univ ersal 
Unaflow” Steam Engine power plant. They have, under their 
own roof and under their own control, a dependable, un- 
failing source of power for all needs; they have ample low- 
pressure steam for use in their manufacturing and for space 
heating . . . and they are saving thousands of dollars every 
year over the cost of providing these needs by any other means. 
Woodworking companies, together with many other manu- 


facturers, food processors, breweries, and institutions, have GERMANIUM RECTIFIER 
been depending on Skinner Engines for four decades. F443 + Industrial rectifiers made of ger- 
manium can operate at current densities 
Write for case studies of what has been up to 1000 times greater than existing 
accomplished in industries similar to yours. copper-oxide or selenium stacks. Available 


models include those in single-phase, half- 
wave ratings of 12-v and 0.4 amp, 21-v and 
For Over 80 Years, Doing One Thing Well— Building Steam Engines r 0.4 amp, 27-v and 0.4 amp, 6-v and 6 amp. 


Models RA-1 and RA-2 are shown. 
SKINNER ENGINE COMPANY, ERIE, PA. Electric Co, 5, 


N.Y. 
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sia : * The true measure of effective air compressor capacity 
is the useful work done by your compressed air. 

Sarco makes simple, self-acting temperature Measured by this yardstick, many compressor installa- 

controls assuring the desired Jacket cooling effect tions are very much oversize for the work they do. 

Apart from poorly designed piping, the trouble usually 
lies in wet air, overcooling, undercooling, choked intake filters, 
etc. All of these things add up to expensive compressed air 
and high maintenance costs. 

New Technical Bulletin, No. 5-CA, is designed to help 

users and would-be users of compressed air to get more work 
from their machines at less cost. 


Write for your free copy today. 


Sarco type TR-40-L Cooling 
Control-Jacket water tem- 
peratures never too hot or 
too cold. 


Sarco type FA compressed cir trap automatically removes separated 

. water from the bottom of the receiver. This greatly reduces the possibility 

Sarco type FA Drain Traps have of water being carried down the distribution lines to cause trouble in 

four pressure ranges to 750 psi. the tools or ot the air nozzles. This trap is also used to drain water from 
Sizes: %” or 1", ar and the low points of distribution lines. 


EMPIRE STATE BUILDING, NEW YORK W. 


Represented in Principal Cities 
SARCO CANADA LTD., TORONTO 5S, ONTARIO 
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for protection 


Expansion 


Joints 


Directed-Flexing 


Self-Equalizing 


exclusive 


Badger Expansion Joints 


Badger Manufacturing Company developed its 
Directed-Flexing, Self-Equalizing expansion joints with lasting 
protection to costly equipment in mind. The all-curve pattern 
of the corrugated member eliminates sharp bends and struc- 
ture weakening stresses which assure long maintenance- 
free life. 

In combination with the correspondingly shaped Badger 
Self-Equalizing ring, progressively controlled movement of 
each corrugation insures a more flexible, longer lasting joint. 
Buy Badger Joints and you get flexibility, Directed-Flexing 
Self-Equalizing and these features: 


Packless . . . 
single tube— 
requires no maintenance 
Compact . . . approximately 
the size of flanged fitting 
Special forming . . . no 
structure-weakening stresses 
Controlled heat treating . . . 
assures long life 

Wide range of traverse — 
pressure temperature 
Fabricated from deoxidized 
copper, stainless steel and H 
special alloys to meet various 7 


pressure-tight 


230 BENT STREET © CAMBRIDGE @ MASS. 


BADGER MANUFACTURING COMPANY 


TECHNICAL BRIEFS 


Begins on page 152 


conditions combustion may improve fur- 
ther. Special conditions set the op- 
timum balance of performance. This 
may not be as easily attained 
with all stationary engine designs nor 
is it always possible with fuel on hand. 


{SVE paper. No. 51-A-140. 


balance 


Directicns for ordering papers on p 154 


Impact of Defense Activities on Pe- 
troleum. By 4A K Stricker, Jr, General 
Votors Corp. 

If we are forced to fight another war, 
our requirements for petroleum prod- 
ucts will exceed those of any past war. 
The Director of the Office of Defense 
Mobilization, in his first report, stated 
our objective was a capacity to build 
35.000 tanks and 50,000 airplanes a 
year. They will all need petroleum 
products. The jet engine program was 
set at 18,000 engines a month, or 216.- 
000 a year. War on this scale presents 
petroleum supply problems we have 
never had to meet. 

Public estimates of anticipated mil- 
itary demands for petroleum products 
have been as high as 3 or 4 million 
barrels daily. The Petroleum Admin- 
istration for Defense, staffed by men 
recruited from industry, has re- 
sponsibility of guiding the petroleum 
companies in an effort to fulfill the 
requirements of military services and 
maintain essential civilian supply. Pe- 
troleum producers are doing everything 
in their power to meet such require- 
ments with a minimum of civilian dis- 
location. There is every reason to be- 
that if given freedom of action. 
they will realize their respective goals. 
{SME paper. No. 51-A-148. 


lieve 


Compressors 


Wet-Compression in an 
Compressor. By Shao-Lee 
ton University. 


Axial-Flow 
Soo, Prince- 
The wet-compression process. where 
a mixture of finely divided liquid water 
suspended in air is compressed, was 
originally proposed by Kleinschmidt for 
improving thermal efficiency and_per- 
of gas turbine units. Wet- 
ratio. and in this cycle no 
regenerator or intercooler is necessary. 


formance 
pressure 


In previous studies, an ideal econdi- 
tion of continuous saturation of air- 
steam mixture during compression has 
been assumed. This implies that either 
the mixture of air and water is very 
slowly compressed, so that equilibrium 
is maintained throughout, or that the 
diffusion rate between air and steam is 
infinitely large. This study correlates 
various factors, such as particle size, 
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or VALVES 


Ford Motor Company’s new foundry at 
Cleveland employed many OIC Valves; 
forged and cast steel for the power 
plant, iron and bronze valves for the 
heating and process piping. 


THE OHIO INJECTOR COMPANY 
WADSWORTH, OHIO 


VALVES 


FORGED AND CAST STEEL- IRON - BRONZE 


FOUNDED 1883 
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The new Rotojet Junior Tube Cleaner 
has unusual power to clean small tubes 
quickly. This convenient, compact, 
self-contained cleaner, designed for 
one-man operation, needs very little 
headroom. Tube bundles can be 
cleaned without removal from shell. 


Roto expanding heads and brushes 
with replaceable wearing elements 
save money and assure thorough 
cleaning of straight and curved tubes. 


Send for Bulletin J-410 for full details. 


$328 ROTOJET Junior 
Water-driven Motor, 
flexible coupling, and 
expanding scraper 


brush. 


153 Sussex Avenue 


C434 ROTOJET Junior 
Air-driven Motor, flexi- 
ble coupling, expanding 


Clean Tubes 
from .495” 
to 2.062” |.D. 


$32 ROTOJET Junior 
Air-driven Motor, cone 
cutter, universal joint. 


Newark 1, N. J. 


OTOJET. 


Junior TUBE CLEANERS 
for SMALL TUBES 


More TECHNICAL BRIEFS 


Begins on page 152 


design of compressor, etc, to obtain a 
better approximation to actual condi- 
tions. and to organize a_ theoretical 
basis for design and test. ASME paper. 
Vo. 51-A-99. 


Reheat Turbines 


Modern Reheat Turbines—Service Ex- 
perience and Design Progress. By C 
Schabtach and R Sheppard, General 
Electric Co. 

Simple, economical installation and 
operation of modern boiler-turbine re- 
heat plants (consistent with reliability 
and efficiency) have been the goals of 
plant designers and turbine and boiler 
manufacturers. Experience in the re- 
cent trend to reheat confirms the sound- 
ness of this objective and the means 
that brought it about. The authors cite 
specific problems and their solution. 
\ typical one follows. 

Isolated cases of iron oxide build-up 
on the stems of stop and control valves 
have been encountered. This is most 
likely to occur during the first year of 
operation and, once the stems have been 
cleaned, the troublesome deposit seldom 
recurs. Although the source of the iron 
oxide is not definitely determined, the 
authors believe steam carries it and de- 
posits it along the stems where throt 
tling occurs. 

Left to itself this iron oxide deposit 
can conceivably build up to where it 
shuts off flow through the restricted area. 
Pressure drop across the affected part 
reveals its presence. 

More than the usual amount of valve 
stem sticking has occurred on new 1000 
F turbines. Some of the control valve 
stems of the first units in the Sporn and 
Dunkirk stations were sticking after a 
few months’ operation, and it was neces- 
sary to disassemble to clean the stems. 

The authors observe that steam sup- 
plied to many recent reheat turbines 
during the start-up period was particu- 
larly rich in black iron oxide and pipe 
scale. In some cases the steam blowing 

out from the seals and drains was black. 
In other cases the iron oxide and scale 
deposited on the buckets and dia- 
phragms, and built up as much as 3/16 
in. under the bucket covers of the latter 
stages. This occurred only where boiler 
and main steam lines had not been 
blown down with 200 to 300 psi steam 
before starting. Authors strongly recom- 
mend doing this, before starting new 
high-temperature plants. Where it has 
been done results have been excellent. 
{SME paper. No. 51-A-114. 
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An 


Important Announcement 


about Lubricating Costs 


Be sure 
with Pure 


The Pure Oil Company's great new lubricants’ plant near Beaumont, Texas; 
is now in full production. 


This makes Pure Oil’s complete line of top-quality lubricants available to a 
far greater number of industrial users than it has been up to now. 

Many of these lubricants—contrary to usual practice—are designed to do 
several different jobs instead of one specific job, and to do each job equally well. 


This enables you to do a// your lubricating with fewer lubricants. In other 
words, you can 


SIMPLIFY AND SAVE...WITH 
PURE OIL INDUSTRIAL LUBRICANTS 


If this sounds worth looking into (and we assure you that it is) write: 
The Pure Oil Company, Industrial Sales, 35 E. Wacker Dr., Chicago 1, Ill. 
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Reading from top to bottom: 


G-A double-cushioned single- 
acting non-return valve, angle 
pattern. 


G-A double-cushioned check 
valve, globe pattern. 


G-A cushioned unloading vaive, 
globe pattern. 


1 G-A combined throttle and auto- 
matic engine stop valve, globe 
pattern. 


Your best 


PROTECTION 


against sudden shock, 


“hammer” and costly damage 


GOLDEN-ANDERSON 


Automatic 


Cushioned 


VALVES 


Golden-Anderson Valves have 
proven efficiency, quality and de- 
pendability for over 35 years in the 
tough applications put to them by 
America’s industrial and power 
plants. The cushioning arrangement 
in all G-A valves permits them to 
operate smoothly at all times. 

Golden-Anderson designs and 
builds over 1500 types and sizes of 
valves for engineered protection 
and high pressure installations. Let 
our experienced engineers help you 
on your next valve problem. 


IMMEDIATE SHIPMENT FROM 
STOCK ON MANY SIZES. 


OLDEN 


2070 KEENAN BUILDING + PITTSBURGH 22, PA. 


MORE POWER NEWS 


Begins on page 150 


COMING EVENTS 


April 7-9—American Society of Lubri- 
eation Engineers, seventh annual meet- 
ing. Hotel Statler, Cleveland. J L Finkel- 


mann, chairman, Warren Refining and 
Chemieal Co, 750 Prospect Ave, Cleveland 
15, Ohio. 

April 14-18—Oil Heat Institute of 


America, 29th Oil Heat Exposition, Ex- 
position Hall, Philadelphia, Pa. R H L 
Becher, mgr. OHI, 6 E 39th St, New York 
16, N. Y. 


April 15-17—American Institute of 
Electrical Engineers, district meeting. 
Jefferson Hotel, St Louis, Mo. H H Hen- 
line, secy, AIEE, 33 W 39th St, New York 


April 30-May 2—American Institute of 
Electrical Engineers, district meeting. 
Arlington Hotel, Binghamton, N. Y. H H 
Henline, secy, ATEE, 33 W 39th St, New 
York 18, N. Y. 


May 5-6—Second National Air Pollu- 
tion Symposium, Huntington Hotel, Pasa- 
dena, Calif. Dre A M Zarem, chairman. 
Room 332, 612 S Flower St, Los Angeles. 


May 20-21—Nuclear Energy Confer- 
ence, Michigan State College, East Lansing, 
Mich. D J Renwick, asst prof mech engrg. 
chairman. 


June 15-19—American Society of Me- 
chanical Engineers, semi-annual meeting. 
Sheraton Gibson Hotel, Cincinnati, Ohio. 
O B Schier, meeting chairman, ASME, 29 
W 39th St, New York 18, N. Y. 


June 23-27—American Society of Me- 
chanical Engineers, Oil and Gas Power 
Div, Statler Hotel, Buffalo, N. Y. O B 
Schier, meeting chairman, ASME, 29 W 
39th St, New York 18, N. Y. 


June 23-27—American Institute of 
Electrical Engineers, summer meeting. 
Nicollet Hotel, Minneapolis, Minn. H H 
Henline, secy, ATEE, 33 W 39th St, New 
York 18, N. 


POWER Greets 
Foreign Visitors 


Two distinguished groups from Europe, 
touring American power plants under the 
auspices of America’s Mutual Security 
Agency, conferred with Power editors in 
the McGraw-Hill Building, 330 W 42nd 
St, N. Y., before starting on cross-country 
circuits of several weeks’ duration. 

On Feb 6 Power held a round-table con- 
ference with the Austrian group of twelve 
men, including executives of Austrian power 
plants, representatives of labor, government, 
ete. 

On Feb 7 the editors were luncheon hosts 
to a delegation of 13 engineering executives 
and public officials from the United King- 
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»— Here’s REAL ECONOMY in 
POWER POWER PLANTS 


Ingersoll-Rand can supply the right compressor 
for ALL THREE power plant applications 


XLE Compressors 


This new, compact, packaged-design, electric-driven 
compressor sets new standards of performance and 
economy in supplying general service air for power 
plant use. It’s a heavy-duty, completely self-contained, 
two-stage unit producing pressures of 80 to 125 psi. 
The new “L” Design—with Pipeless Thru-Frame Air 
Flow, built-in tube-and-finned intercooler, and crank- 
shaft-mounted synchronous motor—saves floor space, 
cuts installation cost and reduces maintenance. 


ES-NL Compressors 


The famous I-R Class ES compressor—with NL (non 
lubricated) cylinder—is the most dependable and effi- 
cient source of oil-free air for operating pneumatic con- 
trol instruments. The heavy-duty ES compressor meets 
the most exacting requirements for instrument air 
systems, where dependability and continuity of service 
are essential. The NL cylinder is fitted with graphitic 
carbon supporting and pressure rings, requiring no oil, 
grease, water, or glycerine for lubrication. 


TVH Compressors 


This three-stage compressor, with discharge pressures of 
350 to 500 psi, has been especially developed for heavy- 
duty soot-blowing service. Inverted “T” design, with 
self-contained interstage cooling, assures high over-all 
efficiency, low discharge temperatures, and smooth run- 
ning balance. Floor space requirements are reduced 
and easy accessibility of all parts simplifies inspection 
and maintenance. Available with direct-connected motor 
drive. 


@ All of these compressors have one thing- in common— 
Ingersoll-Rand’s traditional dependability and performance. 
That's your best assurance of minimum operating and main- Ingersoll- 


tenance expense, with important long-term savings that mean 11 BROADWAY, NEW YORK 4, N. Y. 


COMPRESSORS AIRTOOLS ROCK DRILLS 
TURBO BLOWERS * CONDENSERS 


CENTRIFUGAL PUMPS ® DIESEL AND GAS ENGINES 


real economy in air power equipment. Your nearest I-R repre- 

sentative will be glad to give you complete information on 

the compressors best suited to your needs. 
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All Gundlach Crushers are 


Crusher has delivered over 85% usable stoker coal from an Illinois mi 


MATERIAL SIZE CAN 
BE CHANGED WHILE 
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Stage 


machine and is 


OF-MINE to STOKER COAL in ONE operation. Compact design 


crushing stages in one 


Crusher is pictured without hopper and sprocket 


guards, but is delivered complete. 
WRITE TODAY FOR CRUSHER BULLETIN P-2 


MACHINE IS RUNNING 


T. J. GUNDLACH Machine Co., Belleville, Ill. 


construction combined with engineering proved in the field makes 5 


TWO STAGE — 
DOUBLE ADJUSTMENT 


| quirements for 
| Workers in the 


| underground corrosion can be greatly re- 


More POWER NEWS 


Begins on page 150 


The British team then started an 
American tour of several weeks’ duration 
to study methods of saving fuel, a most 
vital problem in England right now because 


dom. 


| of their shortage of coal. 


In an extended conference with the edi- 
tors after the luncheon, much information 
was developed to help guide the visitors 
proposal 
of a new fuel policy for the British gov- 
ernment. 


toward their ultimate assignment 


Cathodic Protection 
of Underground Steel 


Underground corrosion of steel pipe costs 
an estimated $600 million annually in the 
U.S. Efforts to reduce this toll have been 
stimulated since 1941 by heavy defense re- 
steel and other metals. 
field have learned that 
duced by cathodic protection where the 
structure is maintained at a suitable nega- 
tive electrical potential. 

A recent study by W J Schwerdtfeger 


| and O N MeDorman of the National Bu- 


reau of Standards corrosion laboratory 
shows the mechanism of this important 
means of inhibiting underground corrosion. 
They determined the optimum potential for 
effective protection. By eliminating uncer- 
tainties inherent in field measurements, 
NBS fixed this optimum on a firm scien- 


| tific basis. They confirmed the value arrived 


at--minus 0.77 volt referred to a saturated 
calomel electrode—by weight-loss measure- 
ments on electrodes maintained at the se- 
lected potential in five corrosive soils. 

To arrive at the optimum protective 
potential for steel in soils, NBS measured 


the potentials of steel electrodes in 20 air- 


free soils, ranging from very acid (pH 2.9) 
to very alkaline (pH 9.6). They plotted 
potentials against the pH values of the 
The resulting curve intersected the 
potential curve for the standard hydrogen 


| electrode at a pH of approximately 9 and 
| a potential of -0.77 volt 


(referred to a 
saturated calomel electrode). This poten- 
| tial was also approximately the most nega- 
| tive value measured. At more negative 
potentials iron becomes cathodic to the 
hydrogen electrode and corrosion therefore 


The second integrated test run of the new 
Bureau of Mines gas-synthesis demonstra- 
tion plant at Louisiana, Mo., was success- 
fully completed recently. Lasting for 25 


days, this run marked a milestone in a | 
program of technologie and scientific re- | 
search that has greatly improved a German | 
technique for producing gasoline and other | 
| liquid fuels from coal and adapted it to | 


American conditions. The plant was started 

Oct 23, after making changes shown to be 
| desirable by the initial eight-day shake 
| down run that ended Sept 12. By Nov 23, 

when a routine shutdown was made, enough 

raw gasoline and diesel fuel had been pro- 

duced to permit later final refining of these 
| products to meet specifications. 


...but its the best 
way to CLEAN motors, 
generators, turbines! 


@ CUTS DOWN-TIME 
@ CLEANS WITHOUT SOLVENTS 
@ ELIMINATES DRYING 


@ ELIMINATES TOXIC AND 
EXPLOSIVE DANGERS 


TH new Pangborn AC-4 Blast Ma- 
chine cleans motors, generators and 
turbines faster... cleaner. ..and lets 
you use them sooner because there’s no 
waiting for parts to dry. In fact, danger- 
ous solvents that can lead to explosions, 
caustic action, and toxic poisoning are 
completely eliminated! 

The AC-4 uses soft, 20-mesh corncob 
grits to rapidly remove dirt, grease, old 
paint, etc., in one-third the time, and at 
90% iess cost than old - fashioned 
methods. GET FULL DETAILS .. . 
write, telling us what you clean, to: 
PANGBORN CoRrP., 90 Pangborn Bou- 
levard, Hagerstown, Md. 


Look to Pangborn for the latest 
developments in Blast Cleaning and 


with the right equipment tor every job 
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Another Carey product 
stone Corrugated Asbestos- 


ES: 


INSULATION 


keeping process and steam lines operating at lowest cost 


Refinery men demand quality insulation for proc- 
essing operations. It’s needed to keep fluids at 
constant temperatures. Helps cut fuel waste. 


Since 1929, Carey insulation has been in continuous 
service at the Port Arthur, Texas plant of the Gulf 
Oil Corporation. Over the years, it has proven itself 
equal to the punishing strains of vibration and rapid 
expansion and contraction of equipment encountered 
in refinery operations . . . while guarding against 
heat loss, holding the line on costs! 


In your plant, you'll find dozens of applications 
where a Carey insulation material can conserve heat, 


Carey- “Worm's eye” view of live and 


exhaust steam lines insulated 


Carey insulation materials have 
weathered 23 years of con- 


save fuel. Carey’s complete line of high and low 
temperature insulations includes blocks, blankets, 
pipe wrapping and jackets, cements and new Super- 
Light 85% magnesia in precision-sized blocks and 
nesting “O.D.” pipe coverings that are easy and 
economical to apply. 


Whether your problem is one of insulating “straight 
runs” or complicated shapes, a Carey Industrial 
Sales Engineer can show you why Carey insulation 
is best for the job. He'll gladly furnish you with 
complete technical and application data. No obli- 
gation to you. Telephone, wire or write our nearest 
office today. , 


Write Today 
for Your FREE Copy 


of “Industrial insulation.” 
Tells all about Corey 
insulations, and how to 
select and use them. A 


Cement Roofing and Siding— 
protects Gulf Oil Corporation's 
warehouse at Port Arthur, Texas. 
This material is absolutely im- 
pervious to corrosion, rust, rot, 
decay; never requires painting 
or preservative treatment; is 
virtually maintenance-free! 


with Carey moterials. Besides 
the usual hazards of expansion, 
contraction and vibration, this 
Carey installation stands up un- 
der the extremely hot, humid 
weather of the Gulf area. 


FROM THE HOUSE OF CAREY — 
Sa 62 


tinuous service on the fraction- 
ating tower and vapor lines of 
these atmospheric and vacuum 
stills at Gulf Oil Corporation's 
Port Arthur, Texas plant. 


y Roofing 
and Siding Built-up Roofing Careyduct Asphalt 
Plank + Asphalt Paints and Coatings « Industrial 
Flooring * Other Famous Products for Industry Since 1873 


copy is yours for the asking. 


The Philip Carey Mfg. Company, Lockland, Cincinnati 15, Ohio « In Canada: The Philip Carey Co., Ltd., 277 Duke St., Montreal 3, P.Q. 
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HELP 
MAINTAIN 
MAXIMUM 
PLANT 
EFFICIENCY .. 


REDUCE 
LABOR 
COSTS... 


REDUCE 
DOWN 
TIME... 


W &T Air Operated 
Visible Vacuum 
Chlorinator 


reat Cooling 


with — 
the Proven Way 


Hundreds of power plants and refin- 
eries have found chlorination by W&T the 
answer to heat exchanger slime problems. 
By eliminating slime forming micro- 
organisms, maximum heat transfer is 
maintained in the condensers. The 
result — overall plant efficiency is kept 
at a maximum. 


High labor costs involved in frequent 
condenser tube cleaning are eliminated 
when chlorination is employed. Man- 
hours used for tube cleaning can be util- 
ized for other maintenance jobs, an 
important factor with the increasing man- 
power shortage. 


Elimination of frequent shut-down 
for tube cleaning helps power plants stay 
continuously “on the line.’”’ When chlori- 
nation is employed, many plants find that 
outage for cleaning is reduced to once 
per year and then only for removing 
trash from tube sheets. 


Years of operation have proved the 
dependability and accuracy of W&T 
Chlorinators for cooling water treatment. 
Low maintenance and automatic program 
operation keep operating costs to a mini- 
mum. For information on how you can 
solve your slime problems, contact your 
nearest W&T Representative or write to: 


WALLACE & TIERNAN 


PRODUCTS, INC. 
ORINE AND CHEMICAL CONTRUL 


(New Jersey + in 


Industrial Piping (1951). By Charles T 
Littleton, formerly engr in charge of piping, 
{merican Cyvanamid Co. Special chapter on 
estimating by R Dickson. 394 pp, 
6%4x9% in., many illust and tables. cloth. 
$8. McGraw-Hill Book Co, 330 W 42nd St, 
New York 36, N.Y. 

Few piping reference books contain only 
that information needed by practicing de 
signers, erection foremen and engineering 
students. This book was written to fill that 
need. No attempt is made to expound 
theories of hydraulics, thermal expansion 
and radiation. On the other hand, practical 
methods commonly used for sizing pipes 
and finding pressure drop are presented. 
User of book need know only algebra and 
elementary physics. 

Chapters cover flow sheets, plot plans. 
design procedure, steam, water, gas, air. 
oil and instrument piping, valves, alloys and 
miscellaneous piping materials, insulation 
and piping cost estimation. Much informa- 
tion on each of these subjects is included. 

Special chapter on cost estimating should 
be of great use to plant designers. By ap- 
plic ation of suitable factors basic cost data 
given can be translated into today’s prices 
for accurate estimates. 

This is a book that will be a big help 
to all engineers who work with piping on 
their daily jobs. It saves time and labor. 
Electrical Engineering (6h edition). By 
Clarence V Christie, Consulting Engineer. 
Prof of Electrical Engineering, McGill 
University, Montreal, Canada. 675 pp, 62 
x 9 in., $7. McGraw-Hill Book Co, 330 W 
42nd St, New York 36, N.Y. 

Fundamental approach to complex prob- 
lems in electrical engineering is retained 
in this edition. Basic aim was to prepare 
and encourage the student to extend his 
studies into more advanced phases. 

The author presents a rather complete 
coverage of electric circuits, complex ac 
waves, design of de machinery, synchro- 
nous machines, transformers, converters, 
motors and finally transmission systems. The 
theoretical rather than the practical side 
of the picture is stressed throughout. 


Introduction to Lighting By Howard V 
Sharp, Asst Prof of Engineering, Univer- 
sity of Buffalo. 337 pp, 6 x 8% in., $6.65. 
Prentice-Hall Inc, 70 Fifth Ave, New York 
WY. 

Production, control and measurement of 
light as a scientific tool is the foundation 
chosen by the author. From there the reader 
moves to the application of fundamentals 
to the workable solutions of everyday light 
ing problems. 

The book is slanted for the practical 
man rather than the pure theorist. Although 
the material is suitable for a formal col- 
lege course, portions of it may be utilized 
for industry training programs. 

After covering the basic concepts the 
author discusses electric lamps, ballasts. 
transformers and starters, and then the con 
trol of light. The questions of absorption, 
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PES... THERE’S A BJ PUMP SPECIALIST A FEW MILES 


OR MINUTES FROM YOU! 


If you have a sick pump-—or if you're having trouble diagnosing a pumping 
problem, a BJ pump specialist can help. These fully-qualified BJ Sales 
Engineers, working out of 31 company sales offices, bring you the benefit 
of BJ’s 80 years’ experience in meeting and solving every kind of pumping 
problem. These local Byron Jackson offices are in addition to BJ's six mod- 
ern factories, six service shops, and reliable dealers. For pump engineering 
assistance and quick answers to your particular pumping problems, just 
phone your nearby BJ Branch Sales Office! ; 


Byron Jackson pump manu- 
facturing plants are located in 
Los Angeles and Fresno, Calif.; 
Houston and Plainview, Tex.; 
Lawrenceburg, Ind.; 

and Bethlehem, Penn. 

In addition, BJ Service 
Shops are operated in 
Chicago Heights, IIl.; 
Chico and Lodi, Calif.; 
Casa Grande and 
Phoenix, Ariz., and 
Lubbock, Tex. 


Plants 


BJ Service Shops 
ince 
BJ Sales Offices P.0.Box 2017, Terminal Annex, Los Angeles 54, Calif. 


Offices in Principal Cities 
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Here's Why: 

Although the new 50-G2 is single-seated 
for tight shut-off, it has the throttling 
action of a double-seated valve. Full bal- 
anced pilot valve and short travel of 
operating steam to the main valve piston 
cut the lag in response, for extremely 
close following of the demand. Yet over- 
travel, flutter and chatter are eliminated 
by the mass of the piston, stabilizing 
multi-rings, and unrestricted area under 
the piston. 


Pilot valve opening with the flow mini- 
mizes deadhead loss, and permits higher 
inlet-to-outlet ratio, for instance, 2502 to 
22. May eliminate intermediate stage in 
low pressure applications such as deaerat- 
ing water heaters, tank storage heaters 
and auxiliary exhaust systems. 


All wearing parts are of stainless, corro- 
sion and erosion resisting materials. New 
alloy metals mean less wear. 


No special tools are needed servicing, 
and no outside media are required for 
operation. 


Available for initial pressures 25—1200 
P.S.1.G.; temperatures to 950°F; reduced 
pressures from controlled vacuum of 15” 
HG. to 600 P.S.I.G. with minor changes 
in top assembly; sizes 2” to 12” 


For full information, ask for Bulletin 


G-101. 


FOSTER 50-G2 


Pressure Reducing Regulator 


NATURAL 


It combines extremely close regulation and 
high inlet-to-outlet ratio, under varying 
loads — approaching instrument control — 
with the freedom from trouble, long life 
and easy maintenance of a regulator. 


50-G2 Auxiliary or Pilot Valve Unit 


Foster Type 50-G2 Internal Pilot 
Opercted Pressure Reducing Regulator 
with Standard Top Assembly 


POSTER ENGUNEERIN( 


~ 


CHECK V 


PRESSURE 
REGULATORS... FLOAT AND LEVER BALANCED VALVES ... NON-RETURN VALVES ...V 
REGULATORS OR BREAKERS . > STRAINERS... SIRENS... SAFETY VALVES... FLOW 


More BOOKSHELF 


reflection, transmission, effect of angle of 
incidence, color, characteristics of mate- 
rials, interpretation of photometric data 
ete are discussed. 


Begins on page 196 


Air Conditioning in Summer and Win- 
ter (1951-—-2nd edition). By Richard E 
Holmes, chief engr, air conditioning and 
refrigeration div, Worthington Pump and 
Vachinery Corp, 352 pp, 644x9% in., 140 
illust, 47 tables, cloth. $5.75. McGraw- 
Hill Book Co, Inc, 330 W 42nd St, New 
York 36, N.Y. 

This clear, practical book gives a step- 
by-step explanation of principles and meth- 
ods of air conditioning. Equipment con- 
struction and operating details are fully 
described. Men who study this book will 
obtain a thorough grounding in informa- 
tion essential to planning, installation and 
upkeep of efficient systems. 

First part discusses psychrometric prin- 
ciples, physiology of comfort and other 
basic subjects. A number of chapters are 
devoted to summer air conditioning and a 
number to winter conditioning. Tempera- 
ture and humidity controls are covered in 
the last chapter. Commercially available 
equipment is described and_ illustrated 
throughout. 

This edition gives new and more informa- 
tion on heat pumps, absorption systems, 
water chillers, electrostatic air cleaners, 
reciprocating and centrifugal compressors, 
low-side equipment, panel-heating systems, 
packaged air conditioners, dehumidifiers 
and other units. 


How to Convert to LP-Gas Carburetion. 
(1951) By T E Wisby, Director of Training, 
in collaboration with the National LP-Gas 
Institute. 419 pp plus index, illust. $10. 
Ross-Martin Co, Box 800, Tulsa 1, Okla. 

Growing use of liquefied petroleum gas 
(LPG or LP-gas) in many areas makes 
this book on its application as a fuel for 
internal-combustion engines timely. In a 
practical way, the author gives a great deal 
of useful information on engines in general 
and on the specific steps involved in using 
LPG as fuel. Emphasis, quite naturally, is 
on automotive and tractor engines, but 
smaller industrial engines are also discussed. 

Engineers interested in LPG will find 
the chapter on its properties particularly 
useful. Other chapters of exceptional in- 
terest deal with regulations governing use 
of LPG carburetion and with trouble-shoot- 
ing. A series of appendices describe and 
give engineering data on the various types 
of LPG carburetion equipment available. 


Industrial gas equipment division of the 
Gas Appliance Manufacturers Assn, de- 
scribed as unprecedented the demand and 
opportunity for graduate engineers in the 
gas heat-processing field. The fact that gas 
equipment usually is custom-built for the 
ultimate user, means that the young engi- 
neer is called upon for both basic engineer- 
ing knowledge and on-the-spot ingenuity. 
The need for this kind of ability never 
was greater than in today’s rearmament 
program, it is claimed. 
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Richard L. Hearn Generating Station of The 
Hydro- Electric Power Commission of Ontario 


POWE R Designed and being constructed by Stone & 


Webster Engineering Corporation, this steam 


FOR ONTARIO AND electric generating station on ‘Yoronto Harbor 
CANADA’S FUTURE will supplement existing hydroelectric 


generating capacity to meet the demands of the 
fast-growing Province of Ontario. 
Planned for an initial installation of 400,000 kw, 
it is expected that its ultimate capacity will be 
600,000 kw. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 
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| 
— 


Accurate Control for Both 
Storage and Instantaneous Heaters 


Spence Temperature Regulators reduce the steam pressure and 
also accurately modulate the flow as required to control the tem- 
perature. No separate reducing valve is necessary @ The Spence 
ET150 Regulator is recommended for heater pressures up to 50 psi. 
For higher pressures the Type ETD is available @ For complete 
details on the entire Spence line of automatic regulating valves, 
strainers and desuperheaters, write for Bulletin 1200. 


NEW THERMOSTAT ELEMENT—Improved to 
practically eli loss of filling. Rugged 
construction; cannot be injured by over- 
heating. 


SECO METAL—Seats and discs are made 
of SECO Metal—guaranteed not to wire- 
draw. 


PACKLESS CONSTRUCTION — All Spence 
main valves and most pilots are built with- 
out stuffing boxes. This minimizes friction 

. eliminates much time-consuming main- 
tenance. 


PROTECTED SPRINGS — Springs in the 
Spence Regulator are out of the path of the 
steam or other fluid flowing through the 
valve. 


LARGE BALANCED DIAPHRAGM— Spence 
metal diaphragms, under usual conditions, 
never require replacement. 


a SPENCE ENGINEERING COMPANY, INC. 
WALDEN, NEW YORK 
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OR ASPHALT 
INCRETE SAWS 


NOW SAW .. . BEFORE BREAKING! On patches 
and trenches the removal costs are reduced more 
than 25% and replacement material is poured to 
straight, smooth edges. A sawed cut made 1% the 
slab depth provides a perfect plane of weakness 
for fast breaking and removal. 


Patches... Treacher... 
Eliminate spalling and frac- Gas, Water, Electric, Sewer, 
tures around repair patches Telephone. . . wherever new 


by sawing before breaking. lines are installed or old 
ones repaired. Saw trenches 
Saw clean, straight lines. 2 
* any width... then break 
break smooth, then Patch out to straight, smooth edges 
perfectly in building floors, —no fractures beyond 
runways, drives, etc. removal lines. 


Saw contraction joints in continu- 
ously poured slabs and eliminate 
costly hand forming and usual 
spalling. Building floors, high- 
ways, streets, runways, walks, 
etc. can all be sawed. 


MODEL C-130 


One of FIVE MODELS 
Gas or Electric Power 


You can TEST—actually TRY a Clipper Concrete Saw on YOUR Job without 
obligation! Write for details! ... by the Originators of Masonry Saws. 


MAXIMUM ECONOMY IN CONCRETE CUTTING 
ONLY POSSIBLE WITH THESE EXCLUSIVE CLIPPER FERTeRES 


( 


1. Clipper “No Bind” 2.Positive ScrewFeed 3. —— Depth 4. Patented Spray 
Floating Three Point Sus Instant control raises or Control 
pension Automatically lowers blade smooth. Set this —< stop for tts value is measured in 
protects blade easy whatever depth desired. increased Blade Life. 


CLIPPER MANUFACTURING CO. 
CONCRETE SAW DIVISION 
A a9 E. 28th ST. KANSAS CITY 8, MO. 
Send FREE Literature, Information and Prices 
on the NEW CLIPPER CONCRETE SAWS 7-C 


COMPANY 
STREET 
city 


Serving the World as the World's Manufacturer of Saws 
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MARMADUKE 


“Not wishing to hurt anyone’s feelings 
by saying what I thought of that setup. 


e e e I says in a casual way to Tuffy Smith, 
eee the Union that is its own the hard-boiled master mechanic, ‘What 


knuckle head is responsible for this 


B t ie | t | would-be powerhouse ? 
es e acemen @ “‘T Jaid out this plant and I'll lay 
ong shed out any guy who makes any cracks 
(YOU CAN USE ONE OVER AND OVER AGAIN) about it,’ yells Tuffy, sticking out his 
chin. 

“ ‘Look, mister, I'll just get busy on 
that throttle and try not to look at any- 
thing in here that'll give me a night- 
mare—until I get a pay check,’ I in- 
formed him in a diplomatic way. ‘But 
once I have folding money again to 
travel with, I’ll teach you the A B C’s of 
plant layout in one easy lesson.” 

“That hoist was a sweetheart and be- 
fore long I was hoisting and dumping 
like a” old-timer. But I couldn't keep 
my eyes off that engine room. For one 
thing, I noticed the firemen carried the 
water level too high and the boilers 
foamed badly. 

“With all that foaming and because 
the header had no drain. I had to work 
a barrel of water through the throttle 
each time I opened her before getting 
steam. 

“Because I babied the hoist, the water 
didn’t hurt it, but a new 14x14 horizon- 
tal steam engine next to the throttle sure 
took a beating. She’d get a slug of 
water and then rattle and vibrate like 
an ocean-going ship with her engines 
suddenly put full astern. But only 
trouble that water treatment caused was 
to break her piston rings into little 
pieces. 

“So every second day or so Tuffy and 
his boys had a regular job of yanking 

’ 4 | off her cylinder head, pulling the piston 
Here’s why you can get so much work out of a Dart: 
© Drop-Tight Yet “Easy Does It” keep my mouth shut and stick around 

| to see just how long that engine could 
stand that kind of punishment. 

“A week later Tuffy announced he 
would solve the ring problem once and 
: Non-Corrosive Bronze Seats for all. To get properly inspired, he 

Why do they use bronze for memorial plaques? Because it /asts! That's burned the midnight oil that evening 
why we use this non-corrosive metal for protection of seats against pitting far wate the night, down the road at 
McGillicuddy’s Tavern. After a lot of 

elbow bending he finally came up with 
Practically Indestructible Nut and Ends a solution that was a knockout—and I 
Air refined malleable iron is tops for resistance to stress, stretching and mean a knockout. I naturally expected 
wrenching. That's why we use it for Dart nuts to see a few drain lines and traps put 
and ends. : : in, because that’s all he needed. But I 

didn’t know Tuffy. 

“What was his solution?” asked Mar- 
maduke, shaking his head sadly. “Way, 
HE HAD HEAVIER PISTON RINGS MADE. 
The new quarter-inch-thicker rings were 
DART UNION COMPANY | put into the grooves without measuring 

Providence 5, Rhode Island their groove depth to see if they fitted. 

The Fairbanks Co. — Distributors Instead. Tuffy and his boys shoved the 
Boston New York Pittsburgh UNIONS piston into the cylinder. The rings got 


a d trom page 144 


Yes, you can take a Dart off one installation and put it on another. Or 
put it back on the same installation—time after time. That's economy! 


Dart’s spherically ground seats provide a wide, full bearing surface that 
requires a minimum of nut take up. Excessive wrenching (hard on metal 
and man) isn’t required. What's more, a Dart stays tight. 


ly 
Uy, 


My 


Test a Dart on your next job. You'll dike 
its quicker, easier action — you'll save by its 
longer working life! 


ill 


202 POWER + APRIL 1952 


Corrosion of threaded area caused 


Nipple that failed after one year 
in main condensate line. 


leakage in return line. 


Nipple shows characteristic pit- 


Carbonic acid corrosion eats right 
through cast iron elbow. 


ting due to dissolved oxygen. 


prevent Return Line Corrosion 
with Dearborn Formula 700 or 702 


These destroyed parts were the victims of return line corro- 
sion. If your maintenance costs are high because leaking or 
clogged return lines require replacement—if rusty conden- 
sate is coming back to your boilers—then it will pay you to 
use Dearborn Formula 700 or 702. 

Return line corrosion is caused by oxygen and carbon 
dioxide. It can be effectively controlled thru the easy, inex- 
pensive application of either the neutralizing amine-type 
treatment (Formula 700) or Dearborn’s new filming-type 
amine treatment (Formula 702). . 

Your Dearborn Engineer is prepared to make specific 
recommendations on the use of Dearborn Formula 700 or 
702 in your plant. 


DEARBORN CHEMICAL COMPANY 
Merchandise Mart Plaza «+ Chicago 54, Illinois 


THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 
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WRITE FOR THIS BULLETIN 


Write for Bulletin 5013 which outlines causes of 
return line corrosion and describes how it can 
be controlled by Dearborn Formula 700 or 702. 


Dept. PO 
Dearborn Chemical Company 
Merchandise Mart Plaza, Chicago $4, Ill. 


( ) Send a copy of Bulletin 5013 
( ) Have a Dearborn Engineer call 


Company 


Address 


RLC 
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No. 525 R-P ac 
Iron Body 

Wedge Gate 
Valve 


| Get 
i Extra Value... ELECTRIC IRON 


@Electric furnace cast iron—fine-grained with 

Th physical properties far exceeding minimum speci- 
fications. 

Reinforcing tie ribs between bonnet and end 
flanges—added strength where needed. 

Yoke cap construction—rugged, makes servic- 
ing easy. 

Pressure tested—to assure satisfactory service 
from the start. 

You pay no more for R-PaC Electric Iron Gate 
Valves. Be sure you get them. Order from your 
R-PaC distributor or write nearest R-PacC office. 


R-Pac VALVE DIVISION 

AMERICAN CHAIN, & CAB 
Reading, Pa., Atlanta, Baltimore, Boston, Chicago, Denver, 


Detroit, Houston, New York, Philadelphia, Pittsburgh, 
San Francisco, Bridgeport, Conn. 


| MARMADUKE 
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only as far as the counterbore. Even a 
good hefty smack with a sledge hammer 
wouldn’t budge the piston. 

“But that didn’t stop Tuffy. He 
grabbed a couple of miners near the 
mine shaft and had them haul in a 
piece of timber used down below for 
shoring up. 

“‘Get on that battering ram,’ he 
barked at his gang. ‘I'll learn this stub- 
born engine who’s boss around here.’ 
And Tuffy was right. When that timber 
socked that piston, she moved. After 
backing off again about ten feet and 
rushing that battering ram at that 
piston, she moved another inch or so. 
Four socks and she was in far enough to 
get the cylinder head back on. 

“Keeping quiet was all I could do, 
but this is the kind of thing you don’t 
learn from books. When the engine was 
all buttoned up, Tuffy walked tri- 
umphantly over to the steam valve. This 
was his hour. He stood there for a 
minute like Genghis Khan about to 
address his troops. Then without warm- 
ing her up, he suddenly spun her wide 
open. For a second nothing happened. 
Then to my utter surprise, that engine 
shuddered a little and started to roll. 

“Don’t ask me how that was possible 
because I've never been able to figure 
it out. She moaned and groaned—but 
roll she did, picking up speed with each 
revolution. Then after a few revs she 
got a solid shot of water from that un- 
trapped main header. 

“When the piston smacked that water 
against the cylinder head, she let out 
a noise you could hear over in British 
Columbia. The cylinder head shot off 
like a cannonball and a blast of steam 
filled that engine room. Tuffy and his 
strong-arm boys took off like greased 
lightning. 

“T raced over and shut the main steam 
valve coming off the header before those 
boilers flashed all their water into the 
engine room. When the steam cleared 
away, I saw that parts of the cylinder, 
steam chest and cylinder head had 
blown through the wall 30 feet away. 
The 3-in. connecting rod was bent at 
right angles, and guides and crosshead 
were split. A few spokes were missing 
out of the big flywheel. And the gov- 
ernor was laying around in little pieces. 

“Cylinder casting pieces I examined 
had 1‘4-in..deep grooves gouged from 
one end to the other. That was the 
worst wrecked engine I’d seen in years 
around power plants, afloat and ashore. 

“Tuffy never did show up. Far as I 
know, he’s still traveling. So I explained 
the cause to the superintendent before 
he got some dim-wit to take Tuffy’s 
place. Then I outlined my plan for put- 
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PIPING FABRICATORS AND CONTRACTORS SINCE 
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- " And if you ask any of the power men who know about mitchell _ 
& piping, you'll get the same answer. For more than half century SS 
: our experts have been prefabricating and installing piping to meet the mm 
most severe service conditions, and our reputation is your _ 
guarantee of complete satisfaction. Let us See the plans for your ee 
next project . - - our estimate will not obligate you in any Way - _ 
we ARE INDEPENDENT. PIPING EABRICATORS AND ERECTORS 
w. K. MITCHELL 3, CO., INC. : 
2944 Ellsworth street, pHILADELPHIA 46, PA. 
Represensatives in Boston, New York, Cleveland, Mobile, Havan@ 
| 
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cool most rapidly? Fill four cans as 
shown and 
Kircholi’s law still holds! 


Radiation can sometimes {ool the ‘'ex- 
perts."’ 
white, one black, one highly polished 
and one covered with asbestos, after 
being 


Four tin cans — one painted 


filled with boiling water will 
ol at different rates. Which should 


record temperatures 


Radiation, conduction or convection — Bush finned surfaces 
offer high heat transfer coefficients meaning greater economy 
in coil size for a given load. Heating or cooling for product 


or comfort, there’s a Bush unit to answer the need. Write for 
catalogs 350 and 425 which describe the Bush line and in 
addition contain valuable engineering data. 


MARMADUKE 


ting that plant on its feet. He said he 
didn’t know anything about power 
plants, but it all made sense to him. 
The job was mine. 

“I first installed a steam separator to 
the engine and steam traps where 
needed. Then I put in a water-treatment 
system to keep those boilers from foam- 
ing. Next, I lined up the firemen and 
threatened to turn the first guy inside 
out who carried that water level more 
than 3 in. above the bottom gage-glass 
nut. When the new engine arrived two 
months later | installed her on the old 
base and lined her up. 

“f stuck around long enough to have 
engineers visit the place from all over 
the province. She got to be known as 
the sweetest-running mine plant in that 
part of Canada,” wound up Marma- 
duke, getting to his feet. 

“If you guys will excuse me,” he 
roared, looking at his empty bottle and 
heading for the door with a slight list 
to starboard, “I’ve got some ballasting 
to do at the Bent Propeller Bar.” 

Alex Higgins and I walked down the 
creaky old stairs after him. 

“You know,” said Alex, “Marmaduke 
may be a cantankerous old scoundrel 
and a barfly to boot, but I'd like to give 
younger, so-called operators today the 
same advice Abe Lincoln gave his swivel- 
chair generals.” 


Cont d from page 204 


“What was that?” I asked. 

“When they complained about Gen- 
eral Grant hitting the bottle, he advised 
them to try drinking the General’s 
brand.” answered Higgins. 

é Air Conditioni Continued from page 97 
e ir Con — —— eu 70 Standard Pipe Radiation. For } 
tons capacity for cooling, heat- heating. Copper tube, alumi- field with minimum trouble. 
ing. 1800 to 18.000 CFM. num fin or all steel. 


Summary. In older machines a com- 
’ bination of corrosive and erosive de- 
| terioration results in a loss of material. 
In the more modern units deterioration 
is confined to erosion alone. Although 
erosion accelerates corrosion during 
operation, corrosion alone can be quite 
serious in units shut down for long 
periods. Advantages of modern chrome- 
alloy materials to resist corrosion are 
quite apparent during shutdown periods. 
Under certain conditions, however. 
even the chrome alloys are severely at- 
tacked by impurities in steam such as 
acids, sugar, etc. There have been cases 
where this material has been replaced 
by a substitute that was specifically 
resistant to a particular type of attack. 
In general, heavy corrosion presents a 
more dangerous condition than erosion. 
mainly because of the very nature and 
location of the attack. 


Water coils of copper tube 
aluminum fin for cooling, heat- 
ing. Wide variety of sizes. 


Cooling Towers and Evapora- 
tive Condensers 3 to 75 tons. 
Cuts water consumption 90%. 


SA A WW 


= TRANSFER 
PRODUCTS 
SINCE 1907 


MANUFACTURING COMPANY 
WEST HARTFORD 10, CONNECTICUT 
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Don’t be fooled 
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Coal Valves don’t stick because they are made with double 
S-E-Co. racks and pinions. This design moves the gates squarely 

without binding. Furthermore, S-E-Co. Coal Valves are equip- 
ped with a U-shaped gate that places the supporting rollers and racks in side 
compartments away from contact with coal. As a result the operating parts are 
not subject to clogging or corrosion. 


SEND your inquiry 1o STOCK EQUIPMENT COMPANY 


715 ¢ HANNA BUILDING e CLEVELAND 15, OHIO 
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YCLOTHERM 


CYCLOTHERM DIVISION UNITED ST. 


CYCLOTHERM 


Y. 


VENT FEED HEATERS 


tinued from page 93 


plete shutoff of air ejection if a valve 
is accidentally closed. 

A further operating precaution is 
periodic inspection and cleaning of vent 
piping. Moisture-laden gas leaving a 
feedwater heater can be highly corro- 
sive, and rust and scale can form within 
the lines. 

For a day-to-day check on operating 
effectiveness follow station log closely. 
You can be almost sure any sudden drop 
in load of a feedwater heater has its 
cause in the venting system, particularly 
if temperature of condensate drains 
shows a corresponding drop. 


LAZY EVAPORATOR 


d from page 100 


opened the free blow to atmosphere to 
check the amount of condensate. When 
this was wide open the vapor output sud- 
denly rose to well above rating with 
the greater steam flow. When it was 
closed the output soon died down to the 
old lazy level. 

We installed more gage glasses on the 
steam-coil water header and on drain 
legs to be sure coils were being properly 
drained. They were. Water remained at 
float-box level except when free blow 
or control valve bypass was opened. 
Whenever someone got a new idea about 
what might be wrong, we would take 
out the tube bundle to check—but found 
no answer. On the last go-around some- 
one noticed quite a lot of water stand- 
ing in some of the legs of the U-tube 
coils. It was suggested that perhaps 
some of these were not draining proper- 
ly so that only part of the coil surface 
was active. 

It seemed that when the free blow 
was opened pressure drop across the 
tubes was great enough to clear out the 
water temporarily. Close examination 
of the tubes showed they were not ex- 
panding properly as the steam heated 
them. There was little evidence of tube 
movement in the holes through the fixed 
tube support plates. Apparently, the 
light scale and small clearance in tube- 
sheet holes prevented tube movement 
through them. The tubes were bowing 
up, down or sideways to accommodate 
their increased length with heating. This 
collected condensate in the low spots 
preventing steam from blowing through 
the entire tube. 

Several attempts to condition makeup 
to eliminate the hard scale didn’t have 
much success. We couldn’t keep the 
evaporator out of service more than a 
day or two at a time for rebuilding. So 
the manufacturer built a new coil as- 
sembly assuring proper tube drainage. 
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for Boiler Room Perfection _ 
— 
| |The Cyclotherm Cyclonic Combustion Principle 
of heat transfer in the boiler industry. 
4 travels the entire length-of the furnace. The fuelis 
antrodu ed into the entering air where it is slowly 
consumed as it moves in a cyclonic motion down 
flame transfers the heat to the fire tube by direct/ 
radiation and by a high rate of convection, résulting 
Boilers are designed for oil or gas 
ATES RADIATOR CORP, 
> 
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If you install a valve that’s not precisely 
suited to the service, it will not last. 


But you can be right the first time with 
Powell Valves because they're designed 
to meet specific flow control conditions. 


There are more specifically adapted Powell 
Valves in use today than any other make. 


‘The Wm. Powell Co. 
Cincinnati 22, Ohio 


Fig. 16003 W. E. 
600-pound, Cast Steel 
Pressure Seal Gate Valve 
with welding ends. 

A Powell design for the 

Power Plant. 
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APACITY 


Aeropass 
CONDENSER 


PATENTED 


U.S. Patent 
Reissue Nos. 21,917; 22,553 


YOU USE LESS POWER... 
SAVE CONDENSER WATER... 
rf SAVE UPKEEP COST 


For large refrigeration systems, NIAGARA gives you a choice 
between a battery of condensers (that may be cut on or off 
with the load) or a high capacity condenser that saves space. 

Both have the patented “Duo-Pass” and “Oilout” that 
remove superheat and keep the system free of oil. Results: you 
save one-third or more of power cost and upkeep expense. 
Niagara Patented Balanced Wet Bulb Control gives lowest 
head pressure operation automatically. Write for Bulletin 111. 


NIAGARA BLOWER COMPANY 


Over 35 Years’ Service in Industrial Air Engineering 
Dept. P, 405 Lexington Ave. New York 17,N. Y. 


Field Engineers in Principal Cities of U. S. and Canada 


Tube support plates were built with 
horizontal tube slots and the tubes pre- 
formed to move sideways as they ex- 
panded. 

When this bundle was installed our 
evaporator troubles were over. The 
“lazy” evaporator became full of energy 
and produced up to 25,000 Ib per hr 
of vapor without a struggle. Just an ex- 
ample to show the benefits of proper 
posture and complete elimination! 


WITH OUR READERS 


Contined from page 5 


Headache?” series by Don Swift (Jan, p 
85). His problem is water hammer and he 
only partially solves it since it’s still pres- 
ent according to the last paragraph. 

The following ideas are put forward 
without knowledge of heat-balance values 
and may prove uneconomical. Using the 
deaerator as both source and termination 
for this system would help, I believe. With 
both ends at the same pressure there is no 
need for traps and the heating cycle is con- 
siderably simplified. To permit better sep- 
aration of steam and water at the outlet 
of the coils at low or changing boiler loads, 
it would be helpful to install a larger line 
than needed between A and B on sketch. 


Control 
VONVES ~~" 


la 


Air-heater 
preheat coils 


Gote volves 


By 


Oevcerator 


3'U seal 


Proposed hookup for air-heater coils 


The 3-{t seal may be suitable but depends 
on deaerator operating conditions. Installa- 
tion of gate valves at each end of the sys- 
tem permits isolation of the coils and con- 
trol valves for maintenance. Control valves 
ure retained to simplify air-temperature reg 
ulation, 


New York, N.Y. \ J Breveetmans 
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PENBERTHY 


(EJECTORS e EDUCTORS e EXHAUSTERS e SYPHONS) 


Often the MOST ECONOMICAL and EFFICIENT WAY 
to Transfer and Mix Fluids 


The jet pump is a stmple device which uses steam, water or air under 
pressure to pump (or mix) fluids that can include solids in suspension. 
Jet pumps have no moving parts, need no lubrication, have no packing Standard Ejector for Steam 
* glands, are practically noiseless. They are low in initial cost and or Air Operation 
installation cost... compact in size and trouble-free. Penberthy offers a 
variety of jet pumps for a wide range of ordinary and unusual applica- 
, tions. They can be made from materials that withstand corrosion, con- 
tamination and high temperatures. Ask for new Bulletin 512. 


WRITE FOR 


CY sunetin 


PENBERTHY TRANSPARENT 
LIQUID LEVEL GAGE —Used to 
observe color and density of liquids 
under high pressures and/or tempera- 
tures. Exceptionally sturdy construction 
—liquid chamber machined from solid 
block of metal. Ask for Catalog 35. 


PENBERTHY REFLEX LIQUID 
LEVEL GAGE—Empty space (or steam 
space) shows white and liquid shows black 
by virtue of a simple, unvariable optical 
principle. Accurate reading as far as you can 
distinguish black and white. Write for 
Catalog 35. 7 


PENBERTHY AUTOMATIC IN- 
JECTOR—Will supply feed water to boiler at 
minimum cost. Quickly, easily installed, reliable 
under most severe operating conditions. Ask for 
Bulletin 513. 
4731 
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Standard Hydraulic Ejector 
Stainless Steel Jet Pump 
for Handling Corrosive Chemicals ae 
Submerged Type i ] 
(open suction) Ejector 
OTHER PENBERTHY PRODUCTS 
No. 512 
' Pr: 
«INJECTOR COMPANY 
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More PLANT PROBLEMS 


Begins on page 132 


GET THIS VALVE! 


Accurate 
pressure 
regulation! 


Answers to LOG question (continued) 


TYPE 
STRONG 
VALVE 


dated card for each hopper. TK can use 
the same system if his plant has enough 
instruments. 
Leste A PARKER 
International Falls, Minn. 


LOGS NO. 4, 5 and 8 should help TK 
if he studies them carefully. 
Frep TronseN Milwaukee, Wis. 


FOR HEATING 
OR PROCESS JOBS: 


with intermittent or 
fluctuating demand; 

_. requiring accurate 
control; 

... where dependability 

| is essential. 


OUR PLANT is 2000 ft above sea level 

and winter temperatures go down to 

-43 F. So with a straight condensing 

plant that generates only power, our 

log, No. 10, p 134, had to be tailor made. 

Look it over for ideas. 
A R Eastcotr 


Princeton, B.C. 


OUR PLANT has good results with a log 
having entry headings in a_ vertical 
column, time on a horizontal line. Por- 
tions of this log are on No. 13, p 136. 
R D Minenart Mundelein, Ill. 


For positive control, use this STRONG 
single-seated, pilot-controlled valve! 


Simple design, extra-heavy construction make 
STRONG’s Type “C” regulating valve give trouble- 
free regulation. Semi-steel for pressures to 250 psi, 
450° F.; cast steel to 600 psi, 750° F. With Anum-Metl} 
seat and disc, this valve automatically adjusts itself 
to control the flow of steam, air or gas required to 
maintain reduced pressure. 

Write us about your pressure reducing problem or 
request our complete steam specialties Catalog 68-P. 


TYPE “O” TYPE “K” 


AT MIDNIGHT our operator takes meter 
readings in a small notebook. Later he 
transfers these to our weekly meter 
sheet. This sheet is kept in the engi- 
neering department where it can be gone 
over every day to discover poor running 
conditions. First reading is entered on 
bottom line, others on lines above. 

From the weekly log, daily manage- 
ment reports, No. 6, 7, p 133, are worked 
up. This is the chief’s completed report 
to management. 

In addition to these forms we have 


Features internal 
strainer, Anum- 


Direct operated. 
Semi-steel con- 


struction suit- 
able for initial 
pressures to 225 
psi, 400° F. For 
steam, air, wa- 
ter or gas. 


No. 070 Small Trap 


Metit seat and 
disc. Direct op- 
erated, of extra 
heavy semi-steel, 
this valve is suit- 
able for pres- 
sures to 225 psi, 
400° F. 


*Trade Mark Reg. U. S. Pat. Off. 


STRONG, CARLISLE & HAMMOND COMPANY 
° 1392 WEST 3rd Street 
Cleveland 13, Ohio 


t AxnumMen 


Reg Trode Mork 


two large log books, one for steam and 
the other for power, that run for six 
months. Meter readings are entered in 
these for each shift. Complete record 
of units is kept in them. Any mistakes 
are easily traced. 

This system works well because oper- 
ators soon spot waste of steam or water, 
and any other abnormal conditions. 

THomAs JAMES Verdun, Can. 


Answers to DIESEL question (cont.) 


dle 15-kw load. Then there will be 
enough capacity to carry compressor 
starting load. Two identical units or 
one 20-kw and one 10-kw unit can be 
used. Two identical units would cut 
number of repair parts needed and 
make maintenance easier. 
L W Firzparrick 
j Jefferson City, Mo. 


BURN OIL to save about $22 per month 
in fuel bill. Diesel will save about $80 


per morth. Total savings possible are 
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Boiler scale is a deposit formed from solution 
directly in place upon a confining surface. It is crys- 
talline and dense and usually retains its physical 
shape when removed. (Ref. ASTM D 887, D 933). 


Wie DREW POWER CHEMICALS 


No boiler is exempt from scale under present day operating ccn- 
ditions. Scale results in tube failure, plant shut-down, trouble 
and inconvenience. It’s the duty of every good water treatment 
company to recognize and solve this problem. 

Draw a bead on boiler scale! Call in the Drew Engineer. The 
water samples and operating data that he obtains in your plant 
will be thoroughly analyzed in the Drew Laboratories, and you’ll 
be given specific recommendations for corrective or preventive 
treatment. And you’ll receive frequent and continous service, too. 

Thorough investigation, proper treatment and frequent serv- 
ice have made Drew one of America’s fastest growing water 
treatment companies. Consult the nearest Drew engineer or 
write for information. 


Power Chemicals Division 


E.F.DREW & CO.,INC. DREW 


15 East 26th Street, New York 10, N. Y. PRODUCTS 


SAN FRANCISCO CHICAGO PHILADELPHIA BOSTON DALLAS 


Nationwide Sewice in Boller Water and Cooling Water Conditioning 
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STELLITED 


STEAM 
REDUCING VALVES 


Type B 
ATLAS TYPE “B,” always a 
remarkable performer, is now a 
much better performer because it 
is STELLITED. The Pilot Valve 
is made entirely of that famous 
metal. The seat is STELLITE 
faced. 
Try a Type “B” and you will 
find that it is unequaled for a 
service that 
demands 
tight seating 
and uniform 
reduced 
pressure. 


For Bulletin 
1-A, use the 
coupon below 


Here we show 
Fig. 112 of Bul 
letin No. 1-A 

Ask for a copy) 
for 200 Ib. stea 
service 
Bronze 
or Flanged Ends 

Pilot Operated. 

7.%°. 


For 250 Ib. serv- 
ice we offer Fig 
Iron Body 


And for 100 and 

600 Ib. service 

see page 10 of 

Bulletin 1-A 

These valves are for temperatures to 900° F. Steel 

Body—Nitralloy Piston and Stainless Steel Piston 

Chamber--Flanged Ends--Pilot Operated. Sizes 
%”. 1%. 1%". 1%", 2°, 2%", 3”. 4°. 


B’’ is simple to maintain. Main valve 

c and pilot valve are easily removed for clean 

ing or regrinding. The entire pilot valye can be 

lifted out by merely removing 
unscrewing pilot valve seat. 


ATLAS VALVE COMPANY’ 


ATING VALVES FOR EVERY 5 


diaphragm and 


289 SOUTH ST., NEWARK 5, N. J. 
Represented In Principal Cities 


(C) Without obligation, please send me the ATLAS 
Regulating Valve Bulletin No. 1-A. Also please 
send complete information on the following ATLAS 
products: 


} Damper Regulators © Pump Governors 
} Temperature Regulators [) Oil Control Cocks 
©) Exhaust Control Systems [) Humidity Controllers 
© Pressure Regulators ] Thermostats 
] Campbell Boiler Feed } Balanced Valves 
Water Regulator } Control Valves 
Name 


Firm 


Address 
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| about $100 per month. This is based on 

| several liberal assumptions. 
Using these assumptions I find GG 

can invest up to $4900 on the diesel | 

| generator and oil burner. After looking | 

| over my calculations I believe GG is | 

| justified in converting his boiler to oil, 


but his electrical load is too small to 


justify the diesel, even though it saves 
| some money. 


P Somerville, Mass. 


OIL FIRING saves coal- and ash-han- 


| dling labor and is cleaner. Saving in 


fuel bill won't be much. 

Diesel won't pay off unless GG’s pres- 
ent power supply has frequent inter- 
ruptions that spoil products. My figures 
show his electric power would cost $216 
a month when generated by a diesel. 
This is more than his present cost. 

Frank A Butter Dallas, Texas 


DON’T MIX STEAM AND DIESEL in a 
plant of this size. Convert boiler to 
burn coal or oil automatically. See p 
108, Jan Power for one way of saving 
money in the boiler room. Small steam 
engine or turbine can drive generator 
and the exhaust piped to process. 

lf GG expects load to increase, he 


| can buy a 50- or 100-kw generator now 


and run it at part load until plant size 
increases. 


B D Ritey Brunswick, Ga. 


WILL PLANT GROW? This is the first 


question GG must answer. Present fuel 
and power bills are so small careful 
study is needed before installing a unit 
to generate power. 

Don’t forget that besides writing off 
diesel cost, GG will also have to pay 
for cooling water for the engine. Also, 
cost of generating current at different 
loads must be looked into. There may 
be times when the engine will run at 
10% or less of its rating, jacking up 
kwhr cost. 

Consider a small turbine for generat- 
ing power if pressure is high enough. 

Whether GG generates his own power 
or not, I think he should convert the hrt 
boiler to oil firing. Use gravity feed for 
oil by installing a tank overhead in the 
boiler room. 

Georce McNatty Kearney, NJ. 


| POWER COMPANY service will be more 
| satisfactory and just about as cheap 


when you consider maintenance, at- 


| tendance and increased investment. Re- 
| member, a diesel needs expert care 


while motors and pumps may run longer 
without a major overhaul. 
No matter what type or size engine 


Begins on page 132 | 


BELMONT 


PACKINGS 
for WATER... STEAM....OIL... 


BELMONT? forall 
hydraulic services 
from low pressures 
to extremely heavy 
duty, het and cold 
woter. 


BELMONT for high 
Pressure steam 
expansion joints, oir, 
ond gos. 


intermediate steam 


for better sealing — LONGER 


Regardless of the temperatures or pres- 
sures involved...no matter what the 
lading . . . your equipment maintenance 
costs can benefit from longer, more de- 
pendable packing life. If you’re paying 
for the best—and you probably are— 
make sure you get it by specifying 
BELMONT Packings in formulations 
suited to your particular needs. 

Don’t make do with the next best—imsist 
on BELMONT... available in a wide 
range of materials... hundreds of 
styles and types... through distributors 
everywhere. 

For technical assistance on packing 
specifications, write direct — ask for 
Catalog #40 or detail your particular 
problems. 


for Steam * Water - Oil + Gas + Air 
Acids + Alkalies +» Ammonia 
THE 


BELMONT 


PACKING AND RUBBER CO. 


There’s a Belmont Packing for every service 


i 
| 
| | 
| 
ATLAS 
a 
| 
| and cold ter rod 
| rods 
| 
{ 
ty 
4 j Flanged Ends 
Pilot operated 
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Let us prove this prophet false 


“We shall force the United States to spend it- 
self into destruction.” 

These are the words of Lenin, father of Rus- 
sian Communism. Quoted from page 191, vol- 
ume xxi, of his Collected Works, they were 
printed recently in a metropolitan newspaper. 

This is the announced goal of the Politburo, 
and it is the direction in which many patriotic 
citizens fear we are headed. For example, Con- 
gress has just appropriated $87 billion to be 
spent during 1952, and enacted taxes estimat- 
ed to produce only $71 billion. The deficit is to 
be added to our national debt, already $259 
billion; and this deficit will depreciate the na- 
tional currency by another $16 billion. 

Part of this stupendous appropriation is to re- 
arm ourselves and the free world against Com. 


munist attack. But what about the rest of our 
spending”... Let us also be realistic. It is time 
for us as a nation to pause, reflect and consider 
well. We can do three things to avoid national 
bankruptcy: 


1. Eliminate every non-essential federal 
expense. 

2. Provide taxes to pay all obligations as 
we go. 

3. Pay off some of our national debt every 
year. 


Let every citizen who believes in preserving 
our nation from the economic termites within, 
as well as from the announced enemy without, 
become an active worker to prove the Russian 
prophet false. 


The Youngstown Sheet and Tube Company 
General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


The steel industry is using all its resources to produce more steel, but it needs your help and 
needs it now. Turn in your scrap, through your regular sources, at the earliest possible moment. 
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WAX 
Spiralwound Gaskets 
Breathe with varying 
Pipeline Stress 


How 
much “give” to 
oa dead piece of 
metal? How much 
bounce to the ounce of 
asbestos? Very little! 


But with Spiralwound, a 
“spring-loaded” preformed 
metal strip with an asbestos 
filler, you 
have a gas- 
ket that 
breathes with 
varying pipe- 
line or boiler 
stresses. “The Spring is the Thing.” It 
keeps joints tight at low bolt loads, 
seals irregular, pitted or warped 
surfaces, has enough resiliency, 
usually, to be used over again if 
the joint must be parted. 


Get the spring-loaded multiple 
knife edge contacts of these 

gaskets to insure safe seals, 

always. Write for catalog 
or ask your favorite 
industrial distribu- 
tor about 
them. 


UNITED; 


CHEMICAL PROCESS & ELECTRONIC INDUSTRIES 


‘GASKET 
COMPANY 


| More PLANT PROBLEMS 


Begins on page 132 


GG installs he'll need standby service 
from the utility. Charge for this may be 
high. Without standby power there’s 
danger of losing many creamery prod- 
ucts during an engine failure in summer. 

Diesel oil can be burned under the 
boiler but its cost may be higher than 
coal. Both diesel and fuel oil are 
cleaner than coal, an important con- 
sideration in a creamery. 

E A Roserts Carlsbad, N.M. 


TWO DIESELS will be needed if GG 
doesn’t have utility standby power. He’d 
better look into cost of utility standby 
if he uses only one diesel. This is some- 
times pegged just high enough to dis- 
courage private generation. 

Don’t burn diese] fuel under boiler. 
No. 6 is cheaper. Run a pipe between 
engine and burner so diesel oil can be 
used for boiler firing in an emergency. 

Go over the entire control system to 
see if it will run OK within voltage 
regulation and frequency limits of the 
diesel generator. 

If GG goes to a diesel he shouldn’t 
overlook heat he can recover from 
jacket water. There are several ways to 
recover this heat that would probably 
be satisfactory to his board of health. 

A M Patmer Brooklyn, N.Y. 


DIESEL-DRIVEN COMPRESSOR for refrig- 
erating system could cut plant running 
costs up to 60%. I think GG would be 
better off with this arrangement than 
with a small diesel generator. 

Cart BacHMANN Rego Park, N.Y. 


LARGER COMPRESSORS, run at off-peak 
hours, save creamery running costs. Cut 
coal and firing bills by using a suitable 
stoker. Also, a complete condensate- 
return system will help. Many cream- 
eries just “grow,” they are not engi- 
neered jobs. 
S E Comes Pittsboro, N.C. 


SINGLE-STAGE TURBINE is more econom- 
ical than a diesel. Exhaust can be used 
for process and condensate returned to 
boiler. 

Turbine uses less floor space, needs 
smaller foundation. Fireman can run 
turbine with less attention and main- 
tenance than diesel needs. Smali diesel 
may have less overload capacity than a 
turbine of the same rating. 

If only one generating unit is put 
in, GG should consider buying storage 
batteries or a gas-engine-driven gener- 
ator for standby service. See boiler 
manufacturer before converting to oil 
firing. 

A J Breucetmans New York, N.Y. 
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water-oil separator 


the DRI-PURE 


is easy to install, simple to 
operate. Replaces tedious, 
inefficient, dehydration 
methods; eliminates faulty 
lubrication and equipment 
damage. Quickly pays for 
itself in oil savings alone. 


Write today for P P t bulletin 
available on request. 


HONAN-CRANE CORP. 1200 Sixth St., Lebanon, Indiana 
of HOUDAILLE-HERSHEY CORP. 


In Canada: 

E. W. PLAYFORD, LTD., Montreal 28 

W. E. MICKLETHWAITE, Toronto 18 
CUMMINGS GALBRAITH, LTD., Edmonton, Alta. 
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Nicholson W. O. Traps Are 


LEAKPROOF IN 
SUPER HEAT 


Nicholson weight-operated traps will not leak live steam, even though 
body may become completely dry due to re-evaporation. Unlike most 
bucket and float traps, Nicholson units do not depend on buoyancy of 
float to raise valve. Their extremely large orifices also keep 
valve clean, preventing blow-through. Working parts of 
stainless steel. 


3 TYPES, for every heay-duty use; pressures to 
1500 Ibs. Also for air and gasoline. 


MODEL JR 
Catalog 751 
or see Sweet's 


125 Oregon St. 
Wilkes-Barre, Pa. 


MODEL WO 


PAPA 


W.H. NICHOLSON 


TRAPS VALVES FLOATS 


We have them in standard or extra gauges 


in all sizes. Accurately fabricated to any 
specification. 


BOILER TUBE CO. OF AMERICA 


mocns, PA. (Pittsburgh District) 


CHICAGO LOS ANGELES 


® WHEN WE WERE KIDS we swam 
in a brook that had a small water- 
fall. It was always fun to stand 
under the falls, and I never let 
a summer day pass without get- 
ting under at least once. Until 
recently I thought waterfalls were 
only something to be remembered. 
That is, until a waterfall started 
in our power plant. 

My fireman and I overhauled 
a box-header boiler, using Key 
plugs in handholes. When the 
job was finished I filled the boiler 
with cold water to see if I could 
spot any leaks. Sure enough we 
found a few Key plates that had 
to be tightened. One, up in the 
corner, leaked so badly that the 
more I worked on it the more it 
squirted in my face. 

I yelled to the fireman to let 
some water out of the boiler. He 
opened the drain and about a 
minute later I thought I was once 
again a youngster standing under 
a waterfall. The fireman didn’t 
open boiler vent so a vacuum was 
created in the boiler as water 
drained. Key plugs were pulled 
into header, allowing cold water 
to drench me. 

I only got wet, but I shudder 
when I think what might have 
happened if I had put hot feed- 
water instead of cold water into 
the boiler. I now have a standing 
rule to open boiler vent before 
touching a valve to either fill or 
drain a boiler. The boys make 
sure they do. Accidents like this 
have had more serious results in 
other plants. 

Art CANNON 


Laurence Harbor, N.J. 
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— 
steam-oil— 
air-other fluids 


There are many reasons why you get dependable 
records when you use Hagan Ring Balance Flow 
Meters. 
These include the unique ring torque resistance 
system which not only makes it possible to meter 
low flows reliably, but also provides an integral 
and convenient means for altering the’ meter 
capacity to any value over a 3% to 1 range. Range 
changing is further simplified by a dead weight 
method of calibration. Other features include: 
© No stuffing boxes 
@ Adjustable full scale range 
@ High sensitivity at low flow rates 
@ Mercury level not critical 
Dependable pressure and temperature compensation 
either or both) can be furnished with all Hagan 
Ring Balance Flow Meters. 


HAGAN 
CORPORATION 


HAGAN BUILDING 
PITTSBURGH 30, PA. 


Ring Balance Flow and Pressure Instruments 
ThrusTorq Force Measuring Devices 

Boiler Combustion Control Systems 
Metallurgical Furnace Control Systems 
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An economical feature of all Hagan Ring Balance 
Meters is that maintenance costs are low. For other 
information on how versatile Hagan Ring Balance 
Flow Meters will answer your metering problems, 
clip the coupon, or write. 


Hagan Corporation 
Hagan Building 
Pittsburgh 30, Pennsylvania 


Please send me further information on Hagan Ring Balance Meters. 


I am particularly interested in 


NAME... 

POSITION 

COMPANY 

STREET AND NUMBER 


ZONE STATE. 
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of efficiency 


PEABODY BURNERS FOR INDUSTRY-— 


Since 1921 Peabody Burners have served in- 
dustry throughout the world, and continual 
research and development have maintained 
Peabody as the leader wherever reliable, effi- 
cient operation is important. 


If you have a combustion problem involv- 
ing commercial liquid, pulverized or gaseous 
fuels or by-product fuels such as blast fur- 
nace gas, refinery sludges and sawdust, look 
to Peabody for custom-engineered efficient 
and economical equipment. Combined 
Burners to fire two or more of these fuels are 
available. 


Write for complete set of Peabody Bulletins. 
No obligation. 


EABoODY 


NGINEERING~ 


580 FIFTH AVENUE + NEW YORK 19, N.Y. 
Manvtacturers types of combustion 
fired air scrubbers, > 


OFFICES IN PRINCIPAL CI.IES 
PEABODY LIMITED * LONDON, S.W.1, ENGLAND 


the nameplate 


More FREE BULLETINS 


Begins on page 165 


oor and outdoor, potential 
and pln types, plus metering outfits 
94-page catalog GEA-4626E gives rat- 
ings, ASA accuracy classifications, prices. 
General Electric Co, Schenectady 5, N. Y. 


ELECTRICAL DATA BOOK—For 
architects and engineers, 330- 
page revised edition, book B-2161-F 
gives details on power plant, electrical 
distribution, utilization and accessory 
equipment. Dimensions, specifications, 
applications. *#Request direct, not from 
POWER, from your nearest Westing- 
house Electric Corp district office. 


B15 WIRES AND CABLES—For the 
coal mining industry. 52-page 
catalog gives performance and specifi- 
cation data on insulation and jacket 
compounds, portable cords and cables 
with ratings up to 5000-v. R H Turner, 
Us ubber Co, Center, 
New York 20, N. 


B16 LIGHTING MAINTENANCE—12- 
page bulletin outlines 8-step pro- 
gram for planned fluorescent lighting 
maintenance, gives trouble-shooting 
information. Sylvania Electric Products 
Ine, Lighting Div, 60 Boston St, Salem, 
Mass. 


Bl MOTOR USE—<Application of Direct- 

Connected Synchronous Motors to Re- 
ciprocating Compressors — AIEE reprint, 
12-page publication No. 1200-TEC-1111 
Photos, Charts. Electric Machinery Mfg 
Co, Minneapolis 13, Minn. 


BI GENERATORS—Two reprint 
ticles, Supercharged Cooling of G 
erators, and Five Stages to Stability ae- 
scribe hydrogen cooling and voltage 
regulation. Bulletins 05R7773, 4 pages, 
and 05R7776, 8 pages. Allis-Chalmers 
Mfg Co, 952 S 70th St, Milwaukee, Wis. 


BI INDUSTRIAL LAMINATES—Tee- 

tolite laminated plastics. 8-page 
bulletin CDL-38 gives mechanical, chem- 
ical, physical, thermal and electrical 
properties, and _ tolerances. General 
Electric Co, Chemical Div, Pittsfield, 
Mass 


HEAT EXCHANGERS 


B2 HEAT EXCHANGERS — 8-page 

bulletin illustrates basic compo- 
nents—heads, shells, and tube bundles, 
gives service recommendations. Super- 
ior Combustion Industries, Ine, Times 
Tower, Times Square, New York 18, 
N. 


MAINTENANCE AND 


| SAFETY EQUIPMENT 


821 METALLIC PACKINGS——Flexible 
“v" metal insert, metallic valve 
stem, all metallic, high temperature 
aluminum, braided copper, etc., pack- 
ings 8-page bulletin has photos, 
specifications, service recommendations. 
taybestos - Manhattan, Inc, Packing 
Div, Manheim, Pa. 


B2 POWER PLANT PACKINGS—6- 
page folder keyed to plant re- 
quirements. Photos, construction in- 
formation, sizes, ete., for shaft, plunger, 
valve stem, piston and sheet packings, 
gaskets. Johns- ~—T Corp, 22 E 40th 
St, New York 16, 


B2 PISTON RINGS — Plain compres- 

sion, bronze band, oil, sealing, 
ete., rings. 20-page catalog has photos, 
uses, operating data, gives ordering in- 
structions. Safety Seal Piston Ring Co, 
PO Box 106, Fort Worth, Tex. 


B2 CONNECTOR SIZE CHAR T— 

Shows correct fitting to use for 
armored, leaded, flexible steel, non- 
metallic sheathed, and service entrance 
cables. Thomas & Betts Co, Inc, 46 A 
Butler St, Elizabeth, N. J. 


B2 WIRE ROPE ASSEMBLIES—De- 
tail specifications on wire rope 
with fittings permanently attached. For 
operating controls, as parts of machin- 
ery and equipment, for slings and hoists. 
24-page catalog 5201. Macwhyte Co, 
Kenosha, Wis. 
(Continued on page 222) 
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Kaylo Heat Insulation is a 
hydrous calcium silicate — 
a revolutionary heat-saving 
material— outstanding both 
in performance and ease 
of application. 


KAYLO PIPE INSULATION is made to Simplified 
Dimensional Standards of thicknesses and diameters 
for snug nesting, when necessary. 


++-pioneered by OWENS (i) ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1, OHIO—KAYLO SALES OFFICES: 
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LOW “K” FACTOR—Billions of sub-micro- 


scopic air spaces which compose the structure 
of Kaylo Heat Insulation give it exceptional 
insulating value. 


TEMPERATURE RANGE UP TO 1200° F. 
—Kaylo Heat Insulation eliminates the need 
for combination coverings in nearly all operat- 
ing conditions. 


LONG SERVICE LIFE—Kaylo Heat Insula- 


tion remains dimensionally stable, strong and 
efficient over the years—although exposed to 
temperatures up to 1200°F. 


INSOLUBILITY IN WATER—Even when 
saturated, Kaylo Heat Insulation retains about 
85% of its strength. It returns to its original 
strength after drying. 


HIGH STRENGTH—Breakage of Kaylo Heat 


Insulation is almost negligible in shipping and 
installation—workmen can walk on insulated 
equipment without causing breakage. 


LIGHT WEIGHT—Since Kaylo Heat Insula- 


tion weighs only 11 pounds per cubic foot, it is 
exceptionally easy to handle and apply. 


WIDE RANGE OF SIZES AND SHAPES 


—Kaylo Heat Insulation’s unmatched selec- 
tion of sizes and shapes reduces the number of 
pieces required per job. 


EASE OF CUTTING AND FITTING — or- 
dinary tools of the trade are used to install 
Kaylo Heat Insulation. The material is non- 
irritating to the skin and non-toxic. 


For complete details on all of the advan- 
tages of Kaylo Heat Insulation, write 
Dept. N-274, Owens-lilinois Glass Com- 
pany, Kaylo Division, Toledo 1, Ohio. 


first in calcium silicate 
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Centact your Murray representative or 
write for Bulletin T-122 


capacity range 


MURRAY IRON WORKS COMPANY, BURLINGTON, IOWA 


More FREE BULLETINS 


Begins on page 


MATERIALS HANDLING 


MATERIALS HANDL 


B2 


ING 


ANALYSIS — l6é-page pocket-size 
gzuide book presents 28 questions to 
determine basic material-handling re- 
quirements for factories, warehouses 
Automatic Co, 149 W 


Transportation 
Sith St Hl. 


Chicago 20, 


B27 FORK TRUCK ATTAC HMENTS 
4-page folder illustrates 
truck attachments Revolv 
electro magnet, upender, scoop, 
extensions, etc. Elwell-Parker Electric 
Co, 4205 St Clair Ave, Cleveland 3, Ohio 


B2 


1697 


c AND ELEV ATOR 
Gi-—32-page catalog NY 
ves ific ations, construction, 
, capacity, installation information 
photos, formulas. F E Ti 
| and Packing Co, ( 
Avenue of the Americas, New York 20 
B2 OSCILL CONVEYORS 
feeding ling, screening bulk 
materials. 24- page booklet 2444 illus- 
trates torsion-mount units for heavy 
duty, flex-mount units for lighter duty. 


For 


Dimensions, weights, capacity, hp 
charts, photos. Trough widths 8 to 48 
ir Link-Belt Co, 307 N Michigan Ave, 
Chicago 1, I 


METERS AND INSTRUMENTS 
B30 | THERMOHMS 


S4 lists entire 


34-page catalog 

line of general 

resistance thermome- 

with parts and accessories. Photos, 

specifications, wiring diagrams, uses 

Northrup Co, 4934 Stenton Ave, 
a 


Philadelphia 44, 
B31 RADIAMATIC PYROMETERS 
General purpose, low range, small 
target, and miniature types, also ac- 
cessories 28-page catalog 9300 de- 
scribes complete line. Operation, theory, 
construction, typical applications. Min- 
neapolis - Honeywell Regulator Co, 
Brown Instruments Div, Station 40, 
be Ag & Windrim Ave, Phi ladelphia 
, Pa 


Leeds & 


PORT VALVES— 
gas r, oil, steam and water 
12- catalog 1800 gives 
mounting dimensions, specifications, 
maximum pressures, ordering informa- 


tion, principle of operation. Minneap- 
olis-Honeywell Regulator Co, Brown 
Instruments Div, Station 40, Wayne & 
Windrim Ave, Philadelphia 44, Pa. 


FLOW METERS 
pass, sight flow, etc., types. Avail- 
able from stock. 8-page brochure 10529 
gives specifications, capacities, sizes, 
dimensions. Fischer & Porter Co, 5580 
County Line Rd, Hatboro, Pa 
B34 > STROBOSCOPES 
tin describes 
auxiliary light sources 
uses, prices, photos 
275 Massachusetts 


B33 


~ Flowrator, by- 


bulle- 
and 
Specifications, 
General Radio Co, 
Ave, Cambridge 39, 


- §-page 
instruments 


PIPING, VALVES, FITTINGS 
AND SPECIALTIES 


EAPANSION 


JOINTS—Free-flex- 
ing for low 


controlled-flexing for 


B3 


medium, and Fleronifler for high pres- 
sure applications. Also dual, hinged, 
balanced and bulkhead units. 20-page 
bulletin CMH-127 gives specifications, 
sizes, amount of expansion, uses. Pho- 
s, diagrams. Flexonics Corp, 1397 S$ 
Srd Ave, Maywood, Ill 
B3 "ING SPECIALTIES—Temper- 
controllers, steam traps 
pre ssure reducing valves, venting 


valves, flow valves, supply valves, float 


traps, et Catalog = give specifi- 
cations, photos, line diagrams. Hoffman 
Specialty Co, 1001 Sork’ St, Indianapo- 


lis 7, 


B37 


Ind 


BOILER TU BES—Bent and 


Straight, copper and steel. 6-page 
bulletin gives list prices, working pres- 
sures ahipging weights. Boiler Tube 
Co of Amer McKees Rocks, Pa 


B38 rU = FAILURES—40-page book- 
{516 presents factors affect- 
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JOHNSTON PUMPS 
ARE A SURE CURE! 


Don't blow a fuse because you are 
overloaded with pumping troubles. The 
steep head-capacity and flat horse- 
power characteristics of Johnston 
Vertical Turbine Pumps prevent over- 
loading of the motor regardless of 
fluctuations in capacity or head. Low 
starting torque requires less horse- 
power and results in higher efficiency 
and longer life of the motor. 


The Treatment Is Painless 
Every Johnston Pump is engineered 
for the specific duty for which it is 
intended. Trained hydraulic engineers 
are available at your nearest Johnston 
dealer or at the Johnston factory to 
furnish detailed information, propos- 
als and anything else necessary to 
eure your particular 
pumping malady. 

RK The Johnston Wonder Drug 
Johnston Turbine 
Pumps are ideally suited 
for industrial and municipal 
applications because of their non- 
overloading characteristics, simplicity 
of construction, compactness, ease of 
installation, elimination of priming, 
low starting torque, capacity adjust- 
ment features and minimum mainte- 
nance costs. 


fue 

No matter what your pumping job, 

contact your nearby Johnston Dealer 


or write the factory direct for a free 
diagnosis of your pumping headaches. 


JOHNSTON PUMP COMPANY 


3272 EAST FOOTHILL BLVD., PASADENA 8, CALIF. 
Headquarters for Vertical Turbine, Mixflow and 
1909 


Propeller Pumps Since 
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NYLON BEARINGS 


NYLON BEARINGS NYLON PINION GEAR 


A product 


MAKERS OF 
AMERICAN 


ALL OTHERS! 


Since the introduction of the Nylon Movement* in 1947, the Ashcroft Dura- 
gauge has set new standards for pressure gauge performance in the most 
“killing” services. 


Here’s why: All worthless weight and mass of parts is engineered out of the 
Duragauge Nylon Movement. The light, strong, dimensionally stable nylon 
pinion gear and bearings have low coefficients of friction. They absorb vibra- 
tion and pulsation—resist wear—far better. All this adds up to sustained accu- 
racy, improved sensitivity, lower maintenance and longer service life. 


Whether you generate electricity, refine petroleum, process chemicals or any- 
thing else demanding accurate pressure indication or recording to insure 
safety, product quality, or cost control — install Ashcroft Duragauges. Your 
nearby Ashcroft Distributor will gladly help you select the right Ashcroft 
Duragauge for your specific needs. 


* Patented 


of MANNING. MAXWELL & MOORE. INC. stratForD, CONNECTICUT 


ASHCROFT GAUGES, HANCOCK’ VALVES. ‘CONSOLIDATED SAFETY AND RELIEF VALVES, 
INDUSTRIAL INSTRUMENTS. BUILDERS OF “SHAW-BOX’’ CRANES, BUDGIT AND 


"LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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The Engineer's 

Magic Wand when a 
Gasket is needed 

in a hurry 


These simple, practical tools shape 
gaskets from any gasket material 
quickly, easily and accurately . . 
save many hours in time by meet- 
ing emergency needs effectively 
and economically . . . pay for 
themselves first time they're used. 
Made in two types: New Improved ALLPAX cuts holes from 14" to 48” in such anata 
as felt, rubber, cork, asbestos sheet, etc. 
ALLPAX Junior Cutter cuts gaskets 14” to 6” round, oval, square or irregular shapes. 
ALSO: ‘Molded ‘or Mandrel Cut Packing Rings; 
Packing Hooks. 
Send for Mastroted Catalog covering the complete 


ALLPAX line. Consult your nearest distributor 
for your requirements. 


THE ALLPAX COMPANY INC. 
805 Mamaroneck Ave., Mamaroneck. NY. 


the smallest hand oper- 
* ated, to the large motor oper- 
ated, MURRAY Gate Hoists are designed and built 
in a wide range of capacities, from less than 1 ton 
to over 100 tons. During our over half century of 
designing and building gate hoists, we have devel- 
oped many designs for the different types of gate hoist 
problems. Perhaps we have several designs and pat- 
terns that will fit your requirements. In planning 
gates or gate hoists, we suggest you communicate with 
us before your plans for the project as a whole, are 
complete . . . it will save expense and much prepara- 
tion time. We also build gate hoists ——— from 
your plans and specifications, if desir 
Our Engineering Department is at your service any 
time, to help you solve problems involving Power 
Dam Gates and Gate Hoists. 


D. J. ~~ MANUFACTURING CO. 
Since 1883 
WISCONSIN 


More FREE BULLETINS 


Begins on page 165 


ing tube life in high-pressure, high-tem- 
Shows results of a 


etc., 

rocessing fields. 
prot Babcock & Wilcox Co, Beaver Falls, 
Pa. 


B3 TUBE FITTINGS—Also tube-to- 
pipe adapters, fabricating equip- 
ment. Brass, aluminum, steel and 
stainless construction. 76-page catalog 
has photos, drawings, dimensions on 
complete line. Parker Appliance Co, 
17325 Euclid Ave, Cleveland 12, Ohio. 


B41 STEAM TRAPS — Open bucket, 
float and thermostatic types. Also 
strainers, vents, air eliminators. 20- 
page catalog 600 gives capacities, con- 
struction, dimensions, photos. Wright- 
Austin Co, 3245 Wight St, Detroit 7, 
Mich. 


B4 SEPARATORS — For steam, oil, 

air and gas. 28-page catalog 500 
gives descriptions, photos, dimensions, 
pressure drop, steam flow and velocity 
charts. Wright-Austin Co, 3245 Wight 
St, Detroit 7, Mich 


B4 BRONZE VALVES—With renew- 
able composition discs. 4-page 
folder gives specifications, standard 
sizes, illustrates basic valve types. Fair- 
banks Co, 393 Lafayette St, New York 


PUMPS 


B ROTARY PUMPS—New Imo unit 

for general service. Capacities to 
80 gpm, 275 psi. 4-page bulletin L313B 
gives description, viscosity tables, di- 
mensions, shows cut-away section. De 
Laval Steam Turbine Co, Trenton 2, 
J. 


B4 SCREW PUMPS—18-page bulle- 

tin S204 shows sectonal views, in- 
stallations, dimensions, selection. War 
ren-Quimby type. Warren Steam Pump 
Co, Inc, Warren, Mass. 


WATER TREATMENT 


B4 - BOILER FEEDWATER TREAT- 

MENT — For a high-pressure, 
high-makeup power and steam produc- 
ing plant. 12-page reprint from Mid- 
west Power Conference. Shows flow 
diagrams, heating and water systems, 
demineralizing system at Philadelphia 
Electric Co Schuylkill. Station. Graver 
Water Conditioning Co, 216 W 14th St, 
New York 11, N. Y. 


B47 FEEDWATER TREAT- 
— 4-page folder P-30 de- 
hydrogen-zeolite, deionizers. Tilinois 
Water Treatment Co, Rockford, Il. 


B4 — ING-WATER TREATMENT 

For engine cooling systems 
4-page folder 5015 discusses chromate 
control in closed systems, application of 
treatment, dosages, test methods. Dear- 
born Chemical Co, Merchandise Mart 
Plaza, Chicago 54, Ill. 


B4 WATER CONDITIONING — 20- 

page bulletin 611 covers various 
methods and their purposes. Features 
improved equipment for zeolite soften- 
ing, also automatic, ion exchange, de- 
ionizing, filtering, etc. equipment. Elgin 
Softener Corp, Elgin, Tl. 


B50 ATR AND GAS DIFFUSER—For 
sewage and industrial waste 
treatment, water conditioning, biologi- 
cal manufacturing and absorption proc- 
esses 4-page folder 6530 describes 
Colafer unit with fabric element. In- 
fileo, Ine, Tucson, Ariz 


WELDING 


B51 D WELDING MAINTENANCE 

12-page bulletin 1008CC has 
wiring diagrams, trouble - shooting, 
maintenance and service instructions 
for stud-welding gun. Drawings, charts, 
photos. Stud Welding Div, KSM Prod- 
ucts, Inc, Merchantville, N. J. 


B52 CAST-IRON FLECTRODE— 
Nickel-free electrode FEutecTrode 
27, offers high-tensile weld with uni- 
form carbon in the deposit. Spectifica- 
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STEEL... 
W-S Screw-End and Socket-Weld Fittings 


There are several big benefits to you implied in this simple statement of 
fact about W-S Fittings. 

First, forging means strength—the strongest, most compact physical form, 
steel for steel, obtainable by commercial methods of fabrication. 

Second, being stronger, forged fittings are much smaller and lighter, 
size for size, than other types. 

Third, dimensional accuracy is characteristic of the forging process— 
and because forged bodies are more accurate, they chuck better, can be 
machined to closer, more uniform tolerances than other types. 


To these inherent advantages of forged fittings, add Watson-Stillman’s 
modern manufacturing facilities, a production control system that’s air- 
tight from furnace to finished product, and a sales engineering staff 
dedicated to SERVICE in the largest sense of the word. The total is 
heavily weighted in favor of the advantages of W-S Double-Diamond 
Forged Steel Fittings. 


* Lower Service Cost * More Uniform 
* Stronger * Smaller * Lighter * Tighter 


SOLD THROUGH LEADING DISTRIBUTORS... EVERYWHERE 


WATSON-STULMAN 


ESTABLISHED 1848 


DISTRIBUTOR PRODUCTS DIVISION 


ROSELLE, NEW JERSEY 


Designers and Manufacturers of Forged Steel Fittings, Wire Rope Shears, Hand Pumps,-Jacks, Pipe Benders. and Hydraulic Equipment 
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| advantages 


More FREE BULLETINS 


Begins on page 165 


tions and data sheets aveliatie. Eutectic 
Welding Alloys Corp, St 
and Northern Blvd, ing, N. Y. 


B5 WELDING REPRINTS — Airco- 

matic Welding of Austenitic Stainless 
Steels, form ADR 77, 16-pages; Airco- 
matic Welding Refinery Components and 
Pressure Vessels, Form ADR 76, 8 pages; 
Inert-Gas-Shielded Metal-Arec Welding of 
Magnesium, Form ADR 175, 8 pages. Re- 
printed from the Welding Journal. Air 

teduction — Co, 60 E 42nd St, New 


York 17, 
B54 WELDING FITTINGS — Alloy 
steel, in all shapes, sizes and 


schedules. 4-page bulletin outlines Key- 
Kast advantages. Key Co, E St Louis, 
Ill. 


B55 WALL CHART — Lists Ampco 

bronze weldrod and wire products 

by trade name and AWS-ASTM designa- 

tion. Also gives applications, properties, 

recommended current and _ polarity, 

diameters, ete. Ampco Metal, Inc, 1745 
S 38th St, Milwaukee 46, Wis. 


Fig. 4001 6561. Duplex unit consisting R 
from of Straightway Lever-operated Sealing Valve OTHE EQUIPMENT 
ond Angle Blowing Valve. B5. EQUIVALENTS—17 x 22 


in. wall chart “C" also converts 
inches to feet and gives decimal equiva- 


+} lents. Frederick Post Co, 3650 N Avon- 
| BOILER BLOW OFF VALVE 
j ; B57 METAL. THRESHOLDS—28-page 


pocket-size book shows abrasive 
east, extruded and rolled steel thresh- 
olds, with cross-section drawings, speci- 
fications, and typical installations. 


When you install an EVERLASTING 


Duplex Blow-Off Unit, you'll find that 
oi) its many superiorities speak for them- B58 HYPRAULIC SETTING REFRAC- 
selves. TORIES—For casting special re- 


fractory shapes and for gunning and 
slap-troweling applications. 12-page 
brochure gives uses, handling methods, 
service recommendations, properties, 
photos. Johns-Manville Corp, 22 E 40th 
St, New York 16, N. Y. 


B59? BOILER SETTINGS—With plas- 
tic and castable refractories. 24- 


— The sealing valve at the left is the 
. EVERLASTING design that has been 
famous for more than 40 years . . . the 
valve with the drop-tight seal that ; 
actually improves with use because of Fig. 4001 /6571. Duplex page catalog of 
Straigh y ng lalve eonstruction, design and manufacture, 
its self lapping action each time the ond Y Blowing Valve. includes Croan. section drawings and 
valve is opened or closed . . . the valve charts. Ramtite Co, Div of S Ober- 
mayer Co, 2563 W 18th St, Chicago 8, Il. 
that can’t stick or jam because of its 
a vee B60 CASTABLE REFRACTORIES — 
non-wedge design . . . the valve that For boilers, | burners, furnaces, 
. 7 ete. 12-page bulletin 41 gives uses, fea- 
opens in less than a quarter turn to pro- tures, physical characteristics, Laclede: 
4 i Christy ‘o, 59 anchester ve, St 
vide unimpeded straight-through blow. 
The blowing valve at the right is the 
equally famous EVERLASTING Angle 
or “Y” Valve, specially designed and 
equipped to withstand repeated blow- 
off shocks, erosion and corrosion, and 
without pockets that might trap and vious grades, for chemical and prosess, 
hold solid Duplex unit consisting of ¥ mechanical and 
‘0. solids, jaling Valve and Angle Blowing Valve. cal fields. 20-page casiieg a s- 
~ 5005 gives” sizes, physica charac- 
Each of these valves . . . and all the teristics, corrosion resistance, heat 
other EVERLASTING Boiler Blow- conductivity, ete. National Carbon Co, 
Off valve types, fully meet ASME code 
requirements . . . assurance that they 


Div of Union Carbide and Carbon Corp, 
30 E 42nd St, New York 17, N. Y. 

are properly designed and amply strong 

for the service. 


Write for descriptive bulletin 


Bél NOISE ELIMINATION—Pamphlet 
illustrates principles of noise 
measurement and how noises are related 
to the human ear. Suggests methods of 
control. Co, 333 
Jackson Ave, New York 54, N. Y. 


B62 CARBON AND GRAPHITE 


INDEX AVAILABLE 


EVERLASTING VALVE CO. Fig. 6561/6571. Duplex unit consisting of | Copies of the index for Power 
49 Fisk Street, Jersey City 5, N. J. Angle Sealing Valve and Y Blowing Valve. othin ton Jensery te De- 


cember 1951 are available. 


Valves 


TRADE MARK “EVERLASTING” REG. U.S. PAT. OFF ica New York 36, N. Y. 
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NORDBERG 


RADIAL. 


Tue 80 Nordberg Gas Burning Radial Engines 
in the new Chalmette, Louisiana, reduction plant 
each develop 1820 horsepower at 400 rpm, and 
drive 1290 kilowatt direct current generators to 
provide the vast amount of electricity needed 
to produce aluminum. First metal was poured less 
than ten months after construction of this plant 
was started. 

This efficient method of generating direct cur- 
rent eliminates the need for rectifier stations, 


.-- 150,000 HORSEPOWER to produce Kaiser Aluminum 


with the consequent losses that would occur in 
transforming alternating current to direct current. 

Nordberg Radial Engines are designed to 
give simple, compact, economical power. Their 
ability to burn gas efficiently permits this large 
internal combustion engine plant, the largest in 
Louisiana, to produce power 24 hours a day— 
day in, day out... at very low generating cost, 
which compares most favorably with hydro- 
electric or steam power. 


NORDBERG MFG. CO., Wisconsin 


Builders of America’s Largest Line of Heavy Duty Diesel Engines, from 10 to 10,000 H.P. 


P1152 


DIVISION OF NORDEERG 


| 
L ENGINE 


MERCOID 


APPLICATIONS 
2 IRING POSITIV “ONTROL 
AN OF PRESSURE. TE MPERATURE. 


|) They Hove What Experienced Engineers Wont- 
AN POSITIVE SAFETY ; 
EASE OF INSTALLATION ( 
CONVENIENT ADJUSTMENTS 


) YEARS OF DEPENDABLE PERFORMANCE 


CONTROLS PERFORM IMPORTANT 
RESPONSIBILITIES, AND SHOULD BE\) 
\\ SELECTED WITH DISCRIMINATION (() 


MERCOID 


WRITE rom CATALOG 700 -- PLEASE as 


THIS PUBLICATION 


THE MERCOID CORPORATION 5 
4201 BELMONT AVE. CHICAGO 41, ILL 


Check off the boiler advantages that add up 
to economy in your plant operation! 


V Dependable V Designed for overload 
V Self-contained V Rugged construction 
V Compact V Safe 


V Easily Cleaned V Lowest operating cost 
V Coal, oil or gas fired V Easily maintained 
V 6 to 250 HP (actual) \/ Maximum combustion 
Leffel’s generations of boiler-making experi- 
ence assure you that your next boiler will be 
your best — if it's a Leffel. 

Write for descriptive catalog 


The James Leffel & Co. 


estab! 


SPRINGFIELD, OHIO 


APPOINTMENTS 


Westinghouse Electric Corp appoints C 
H Bartlett mgr of the transformer div, and 
Wm E Francis becomes mgr of informa- 
tion services of the lamp div. H K Schnet- 
ter is new administrative assistant to the 
eastern dist mgr of the lamp div, C N 
Neumann is sales promotion representa- 
tive, both with headquarters in New York. 

Name of the Central Station Dept is 
changed to Electric Utility Dept, effective 
Feb 1 


Reliance Electric & Engineering Co 
moves its Detroit office to 12326 Hamilton 
Ave, and moves its Cleveland 
13967 Cedar Road. 


Riley Stoker Corp promotes C Freeman 


office to 


Hawley to chief mechanical engineer; L | 
Dudley Bruce becomes chief project engi- | 
neer; and Alden G Carlson becomes chief | 


structural engineer. 


Cleaver-Brooks Co appoints three manu- 
facturers representatives—E Giberson, 
3719 Center St, Des Moines, lowa; V N 
Harwood Co, 250 Delaware Ave, Buffalo 
2, N. Y.; Wilson-Weesner-Wilkinson Co, 
310 S 2nd St, Nashville 6, Tenn. 


Combustion Engineering - Superheater 
Ine elects Wm J Vogel and Robert M Hat- 
field vice-presidents. 


Allis-Chalmers Mfg Co announces re- 
tirement of Forrest Nagler, mgr and chief 
engineer of the atomic power section. He 
is inventor of the Nagler type of axial-flow 
high-speed hydraulic turbine runner. While 

| he was with Canadian Allis-Chalmers he 
directed construction and field testing of 8 
of the turbines for the 1,000,000-hp Ship- 
shaw hydroelectric plant. 

H Stanley Bimpson becomes chief engi- 
neer of the steam turbine section, and 
Charles D Wilson becomes engineer-in- 
charge of steam turbine design. 


C M Garland, Ingleside, Ill., resumes his 
consulting engineering practice in power 
and steam generation, for the period of the 
emergency. He had retired in 1949 after 
32 years as an active consultant in the field. 


General Electrie Co decentralizes its trans- 
former and allied products div. The new 
departments and their mgrs are power 
transformer, Wm S Ginn gen mgr; dis- 
tribution transformer, Raymond W Smith 
gen mgr; capacitor, Alfred W Hough gen 
| mgr; laboratory-engineering, Dr Karl B 
McEachron mgr. Samuel H Thomas be- 
comes mgr of power transformer sales, Ed- 
ward V Dillon mgr of feeder voltage regu- 
lator sales, Clement E Sutton Jr is mgr 
of distribution transformer sales, Harold 
M Towne mgr of lightning arrestor and 
cutout sales, Harold M Jalonack mgr of 
marketing research and product planning. 
Frederick G Stebbins is mgr of power 
factor capacitor sales, and Donald J Har- 
rington mgr of specialty capacitor sales. 

Carl A Salmonsen becomes gen mgr of 
the industry control dept; John C Helies is 
gen mgr of new appliance control dept. 
John T Harrington becomes regional mgt 
for ¢ ication nt, with head- 
quarters in Boston. 


C I Wheeler Mfg Co appoints Zay B 
| Curtis Jr asst to the president; John M 


Discarding 
condensate 
because of 


Oll? 


If you are throwing away valuable 
condensate rather than risk its return 
to the boiler because of oil contami- 
nation, filtration with Sorbo-Cel may 
be the answer to your problem. 


Low in Cost 


This specially processed diatomace- 
ous silica powder provides a simple, 
economical method of removing 
emulsified oil from water and thereby 
obtaining an oil-free condensate for 
boiler feed or other use. Total cost 
ranges froin only 1¢ to 3¢ per 1000 
gallons of water filtered. 


How it works 


A small amount of Sorbo-Cel is sim- 
ply mixed with the oil-contaminated 
water, which is then pumped through 
a pressure filter. Here the oil globules 
are removed by the specially treated 
Sorbo-Cel particles, and both are re- 
tained upon the filter screen. The fil- 
tered water alone passes through. 


Does complete job 


Sorbo-Cel does a complete job of 
oil removal. In addition, it removes 
other suspended matter such as rust, 
scale, clay and precipitates. And its 
action is so efficient that large vol- 
umes of water can be filtered in a 
relatively short time. 


A bulletin that gives further facts 
about this low-cost way to remove 
oil from water is available on re- 
quest. Just use the coupon 
below. 


Johns-Manville 
SORBO-CEL 


ohns-Manville 
x 290, New York 16, N. Y. 

Send me free bulletin giving advan- 

tages of Sorbo-Cel filtration. 


Name 
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axtion 


Fisher Type 5700-458 “AMT” pressure bal- 
anced diaphragm motor valve will actuate 
large single-seated valves for tight shut-off 
on high pressure drops. It features full pneu- 
matic performance — no springs, no levers or 
weights. Double diaphragm avoids backlash 
effects probable with single diaphragm con- 
struction. Develops up to 5,000 Ibs. stem 
thrust with 30 Ibs. air supply. Designed for 
fast stroke action. Fully strokes inner valves 
in 13 seconds. 
WRITE TODAY FOR BULLETIN E-5700 


~ 
TO OPEN or CLOSE SINGLE 
SEATED VALVES UNDER HIGH 
PRESSURE DROP CONDITIONS 


DIAPHRAGM MOTOR VALVES 
FOR HEAVY DUTY SERVICE 
* AMT “Answer Me Twice”. In action, pressure added 


to one diaphragm, subtracted from other, 


FISHER GOVERNOR COMPANY Marshalltown, lowa 
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1RON WORKS CO 
TITUSVILLE. PA. 


“Standard of the = 
Industry” FOR EFFICIENT ‘2 
STEAM GENERATION 


Schools and institutions 
demanding low cost boiler 
operation with maximum 
steam output are an important 
part of the long list of Titus- 
ville 3-Drum Water Tube 
Boiler users in many different 
fields. May we consult on your 
coming needs? 


LITTLEFORD/ 


LITTLEFORD BROS., INC. *& 438 E Pearl St., Cincinnati 2, Ohio 


There’s no substitute for experience, and Littleford 
can offer 70 years of experience in the fabrication of 
metals to unerring accuracy. These long years of han- 
diing metals, producing products with skilled workmen, 
reflect in the fabrication of panelboards, switchboards, 
cubicles, cabinets, instrument panels, control ccnters and 
switchgear housings. Littleford facilities are modern and 


afford an unprecedented standard of depend- 
ability. Littleford is qualified to fabricate all 
type of meta! including mild steel, stainless, 
monel, nickel, aluminum and other alloys. If 
you have a problem involving fabricated en- 
closures, remember there is no substitute for 
experience, and no substitute for Littleford 
workmanship. 

Send your blueprints to Littleford and be 
assured of quality at lower cost. 


3-Orum 


WATER TUBE 


BOILE 


Two Titusville TOL Boilers, 160 ib., pneumatic spreader 
stokers. Contractor: Dravo Corporation, Pittsburgh, Pa. 


THE TITUSVILLE IRON WORKS COMPANY 


Wen. TITUSVILLE, PENNA. 


Representatives in Principal Cities — 


More APPOINTMENTS 


Begins on page 228 
Sperry becomes sales mgr of the heating 
pump dept, Economy pump div. 


A P Green Fire Brick Co appoints James 
W Minter dist sales mgr of its new Bir- 
mingham, Ala., office. 


Monsanto Chemical Co appoints three 
supervisors in its engineering sales dept, 
organic chemicals div: Charles F Towse, 
field service; Marvin R Paullus, sulfuric 
acid section; Fred M Berkey, chlorine sec- 
tion. 


Lukenheimer Co reorganizes its sales 
management organization. In the Eastern 
div, Melvin W Pauly is sales mgr, R J 
Sardieck dist mgr at Philadelphia; in the 
Central div, Harold H Layritz is sales mgr, 
E R Tieberman dist mgr at Dallas, Tex.; 
in the Western div, Charles W Burrage is 
sales mgr, C B Rosser Jr dist mgr at Los 
Angeles. 


Borg-Warner Corp appoints Thur 
Schmidt director of research and develop- 
ment for the Ingersoll products div. 


€ O Bartlett & Snow Co opens a new 
office at 91 Central Square, Pittsburgh 28, 
Pa. John M Marston is in charge. 


Cooper-Bessemer Corp opens combined 
regional office and warehouse at 1410 S 
Jefferson Davis Parkway, New Orleans. 
T E Kraner, branch mgr, is in charge, as- 
sisted by F A Gehres. 


Aluminum Co of America appoints 
James P Growdon engineering consultant 
on hydraulic and related engineering prob- 
lems. B J Fletcher becomes chief hydraulic 
engineer. L B Kuhns becomes chief con- 
struction engineer, succeeding John W 
Schreiber who is retiring. 


Air Reduction Co names Dale D Spoor 
mgr of equipment and process sales dept. 


Dravo Corp appoints John K Beidler gen 
mgr of the machinery div. 


Davey Compressor Co has new regional 
mgr in Milwaukee—A H Knief. 


Fairbanks Morse & Co promotes J A 
Cuneo to general sales mgr; Milo C Roy is 
mgr of the Chicago branch; J W Wright 
becomes mgr of the Omaha branch; C E 
Dietle mgr of the diesel sales div; W B 
Wylly mgr of the Atlanta branch; L A 
Weom branch mgr at St Paul; Clifford J 
Schroeer mgr at St Louis. Gordon R An- 
derson becomes general mgr and W H 
Kingsley sales mgr of the electrical div; 
George C Worthley is new general mgr and 
Joe Peterson sales mgr of the scale div. 


Tube Turns, Inc appoints Lincoln D Hall 
dist mgr in charge of the Mid-continent 
territory, with headquarters in the Wright 
Bldg, Tulsa, Okla. 


Preferred Utilities Mfg Corp names 
Technical-Industrial Sales Co, Citizens 
Bldg, Cleveland, Ohio its sales represen- 
tatives in Northeastern Ohio. 


Toledo Pipe Tools new sales represen- 
tative in the Texas area is Harry C Coch- 
ran. 


Stevens 


Institute of Technology an- 
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1. REDUCE LEAKAGE OF 
COSTLY OR HAZARDOUS LIQUIDS 
ON ROTATING SHAFTS 


2, | NO WEAR ON SHAFT 
OR SHAFT SLEEVE 


3, LONG LIFE WITH LESS 
PRODUCTION LOSS AND 
LOWER REPAIR COST 


It is most economical to use Garlock Mechanical Seals when- 
ever leakless operation of rotary shafts on pumps or other 
equipment is required. 

Once the proper Garlock Mechanical Seal has been install- 
ed on a rotary shaft vou can forget about leakage. A leak- 
less seal is provided by a positive contact between carefully 
lapped metal-to-carbon or metal-to-metal mating surfaces. 

Garlock Mechanical Seals are recommended for use on 
rotating shafts against practically any liquid including strong 
acids. All metal parts are available in a variety of corrosion- 
resistant materials. 

The Cuevron* Seal, for pressures up to 200 p.s.i., and 
the “O”’-Ring Seal, for pressures up to 1000 p.s.i. and over, 
are individually engineered for each application. 

The Package Seal is a low-cost, production-run seal for 
pressures up to 150 p.s.i. Package Seals of standard con- 
struction (brass case and brass washer) are stocked at the 
factory, for shafts size 4%” to 2”, advancing by sixteenths, 
and for shafts size 2” to 3”, advancing by eighths. 

For complete information write for our Mechanical Seal 
Booklet or ask your Garlock representative. 


THE GARLOCK PACKING COMPANY eins 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company “O"-Ring Seal 
of Canada Ltd., Toronto, Ont. 
* REGISTERED TRADEMARK 
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KENNED 


bronze 
globe 
valves... 


KENNEDY Fig. 89, Bronze Globe Valve 
150 Ibs. steam, 300 Ibs. WOG, non-shock 


Est. 1877 
VALVES.» 


for longer service, easier maintenance 


SLIP-ON DISC HOLDER— 
This unique disc holder 
locks on securely with 
stem in wide-open posi- 
tion... yet releases by a 
half-turn of the stem when 
bonnet assembly is re- 
moved. 


YOU KEEP MAINTENANCE COSTS 
DOWN with KENNEDY Bronze 
Valves because they are job-fitted— 
every valve specially designed and 
engineered for the job it has to do. 
THE KENNEDY FIG. 89, for example, 
is designed for services where fre- 
quent inspection, cleaning of inter- 
nal parts and quick renewal of the 
composition disc are required. 


HEAVY UNION BONNET RING per- 
mits easy dismantling and reassem- 
bly of the valve without risk of dam- 
age to body-bonnet bearing surfaces. 
RENEWABLE COMPOSITION DISCS 
are available ina variety of materials 
to meet a wide range of fluid, pres- 
sure and temperature requirements. 
RUGGED BODY has an unusually 
high seat to prolong disc life by 
utilizing full thickness of disc be- 
fore disc-holder strikes the base of 
the raised seat. 

LONG-WEARING PACKING— molded 
rings of lubricated asbestos—main- 
tains easy operation and tight seal 
to prevent leaks. Valve can be re- 
packed under pressure. 

FOR BEST RESULTS and real economy, 
standardize on KENNEDY Bronze 
Valves... and the complete line of 
KENNEDY Iron Valves, Malleable, 
Cast-Iron and Bronze Pipe Fittings. 


Write for Circular 101—Buy from Your Local Distributor 


™ KENNEDY 


VALVE MFG. CO. + ELMIRA, N.Y. 
PIPE FITTINGS - 


FIRE HYDRANTS 


| 


More APPOINTMENTS 


Begins on page 228 


nounces that Dr Frank Martinuzzi, inter- 
nationally known authority on gas turbines, 
has been appointed to its faculty. 


Refinite Corp promotes Norman E Tucker 
to vice-president in charge of sales. 


Rockwell Mfg Co appoints W S Andrews 
New York dist sales mgr. The company 
announces acquisition of the Deluxe Saw 
& Tool Co and the Karbide King Tool Corp 
with plants in Chicago, Ill, and High Point, 
N. C. A G Feldman will continue to super- 
vise the Chicago plant; Claud T Miller will 
manage the plant at High Point. 


Cummins Engine Co, Inc names John 
T Weber mgr of sales development. 


| Dollinger Corp appoints two new district 
representatives—Sabel E Baum in Ala., 
western Fla., and part of Tenn.; Roy A 
Stipp in N. C., S. C., and eastern Tenn. 


New York Belting and Packing Co ap- 
points Carl G Link Jr northern dist sales 
mgr, with headquarters in Chicago. Wm | 
Butler is southeastern dist sales mgr, with 
headquarters in Memphis. New factory rep- 
resentatives are Frank E Cavanaugh, north 
eastern dist; Joseph Van Schaik, Rocky 
Mountain states; Wayne E Law, oil field 
factory Rocky Mountain 
states. 

Niagara Mohawk Power Corp appoints 
J Marion Geiger chief electrical engineer, 
succeeding Raymond T Henry, who has re- 


representative, 


tired. 


Minneapolis-Honeywell Regulator Co 
names Stephen A Keller general mgr of 
the valve div, and Howard MacDonald 
valve div plant superintnedent. 


John M Drabelle, who is retiring from 
lowa Electric Light and Power Co, plans 
to continue in consulting, advisory and 
counselling work as an engineer. 


Hanna Engineering Works appoints 
Power Transmission Products div of Port- 
land Iron Works. 1107 N W 14th Ave, Port- 
land 9, Ore., distributor for pneumatic and 
hydraulic cylinders and valves. Guy B Ar 
thur is sales mgr. 

Hewitt-Robins Ine moves its headquarters 
offices to Stamford, Conn. Eastern div and 
export sales offices remain at 370 Lexington 
Ave, New York. 


Hall Laboratories, Inc appoints Irving 
B Remsen Jr technical consultant on waste 
water problems. 


Hagan Corp names Donald E Dixon serv- 
ice representative in the Denver district. 


Dresser Industries, Inc elects Tom Slick 
to the board of directors. Slick is a well- 
known oil capitalist, philanthropist and 
founder of the Foundation of Applied Re- 
search, the Institute of Inventive Research 
and the Southwest Research Institute, all 
noted for their scientific research in special- 


ized fields. 


Campbell Chain Co appoints G J Kohler 
New York State sales representative. 


| J N Fauver Co Ine opens a branch of- 
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every speed with Varidrive 


You simply turn a controh handle! 
Instantly the speed of the 

changes to the exact rpm you 
need. The productive scope of your 
powered machines and equipment 
will be greatly increased. 

Your operators can produce 


more output every hour. i! S 


» 
s 
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© 
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Va rl drive 
Moto rs ¢ + Al 
d 


ourpuT 


YOU GET THESE EXTRA ADVANTAGES IN THIS MIRACLE MOTOR 


ELIMINATES EXTRA 
CONTRAPTIONS 


QUALITY 
OF MACHINE WORK 


COMPACT— CAN INSTALL 
DIRECT ON MACHINE 


VARIOUS TYPES 
2 TO 10,000 RPM 


Machines with only 1, 2 or 3 speeds can’t give maxi- 
mum output. Keep pace with progress. Take full 
advantage of your machine’s unused production. 
Give it infinite variations of speeds best suited to the 


job and to the operator’s ability. 


U. S. Electrical Motors, Inc. ° 


los Angeles 54, Calif. (Box 2058) or Milford, Conn. 


Send VA Varidrive Motor Bulletin 
NAME 

COMPANY 
ADDRESS : 


MAIL COUPON FOR VARIDRIVE BULLETIN 


Many users of U. S. Varidrive Motors obtain 10 
hours’ production in 8 because the operator can select 
just the right speed for each operation. He gets it 
instantly by merely turning a control dial. He speeds 
up his work to synchronize with his rhythm of move- 
ment. He sets the speed faster for quick work, slower 
for very precise operations. Install Varidrives and save. 


130% 
a, % || ourpur 
a 
ANY SPEED INCREASES PRODUCTION WO BELTS TO SHIFT 
‘ j BY TURNING A DIAL UP TO 30% WO GEARS TO CHANGE ‘ 
| | | 
} é 4 | | 
: REDUCES FATIGUE | CHANGES SPEED TO GIVES EXACT SPEED LOCALLY OR 
4 v ; GIVES WORKER INCENTIVE | FIT WORKER'S RHYTHM FOR SIZE OF WORK REMOTELY CONTROLLED | 
4 | & 
} 
| | 
} L PROCESS ADJUSTMENTS 
RIDRIVE MOTOR 
ry 
! 
| 
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CHASE 
ANTIMONIAL 
ADMIRALTY 


(A patented alloy) 


Thousands of installations 

since 1935 prove that Chase 
Antimonial Admiralty* adds 
years of service to condenser life. 


Chase Antimonial Admiralty 


has enough antimony to resist 
dezincification. And antimony 
does not lessen resistance to 
other forms of corrosion... 
keeps tubes tough and rugged 
under heavy-duty assignments. 
FREE BOOK — Send for the new 
Chase book discussing problems 
of corrosion in condenser and 
heat exchanger tubes, selection 
of proper alloy, and information 
on installing tubes. Fill in 
coupon below. 


*U_S. Patent No. 2,061,921 


SPECIAL STOCKS OF ANTIMONIAL ADMIRALTY TUBES are NEW BOOK includes Specifi- 
acai cations, Weights, Dimen- 
carried in our NEW YORK, BALTIMORE, NEW ORLEANS, “ 
sions and other data. 
LOS ANGELES Warehouses. Also carried by Vinson 
Supply Co., Tulsa, Standard Brass & Mfg. Co., Houston. 


Chase Brass & Copper Co., Dept. PO 452 
Waterbury 20, Conn. 


Please send me your free book on Condenser and 
Heat Exchanger Tubes. 


Chase BRASS & COPPER | «... 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION Position 
e The Nation's Headquarters for Brass & Copper 
Albanyt Chicago Denver Kansas ity. Mo. Newark Pittsburgh San Francisco 
Atlanta Cincinnat Detra:t (os Angeles New Orleans Providence Seattle 
Baltimore Cleveland Houston t M twaukee New York Rochester? Wat City 
Weston Dallas Indianapols Minneapol's Philadelphia St. Lows (sales office only) 


Address 
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NUMBER 5 OF A SERIES More APPOINTMENTS 


Begins on page 228 


Vlewe. 


ARE YOU SURE OF PROTECTION 
THROUGH YOUR GROUND CONNECTIONS ? 


Biddle Ground Tester measures low resistance 


Photo Courtesy eld Co, 

In spite of apparently good lightning rod or 
arrester protection, lightning frequently will 
cause severe damage if high ground resist- 
ance hampers its dissipation in the earth. 
Lightning storms are prevalent in the north- 
eastern states during the spring and fall 
months. Plants in this section should make 


a thorough round of ground resistance tests. 
Aside from the hazards to personnel, thou- 
sands of dollars may be saved in damage to 
electrical equipment and in loss of power 
and stoppage of production. 


The MEGGER® Ground Tester is the 
easiest, quickest and most accurate method 
of determining ground resistance. It is an 
instrument specially designed for the pur- 

ose and should be used wherever possible. 
Direct readings are automatically obtained 
in ohms. It provides its own source of 
current—no batteries, or other remote 
source required. It’s easy to carry, too. Has 
approval of the Associated Factory Mutual 
Insurance Companies. 


Don’t put it off —write today for “Ground- 
ing Electrical Circuits Effectively” by J. R. 
Eaton (Bulletin 25T2-P) and our Biddle 
manual on “Ground Resistance Testing” 
(Bulletin 25J-P). 


HERE’S A “GOOD COMPANIONS” KIT FOR PRACTICAL 
ELECTRICAL ENGINEERS AND MAINTENANCE MEN 


Men concerned with all-around-the-plant 
electrical tests and resistance measurements 
tell us that these are “indispensable” tools: 


Midget Megger 
Electrical Insula- 
tion Tester for de- 
tecting dirt, moisture 
and deterioration in 
advance of failure, 
or as a trouble- 
shooter after failures 
occur. 


The Midget Megger Circuit Testing 


Ohmmeter for measuring conductor 


resistance of coils, contacts and relays, 
and checking continuity of circuit and 
grounded parts. 


Be sure to write for your copy of our 
new Bulletin 21-85-P today. 


JAMES G. BIDDLE CO. 
1316 Arch St., Philadelphia 7, Pa. 


Bulletin 25J-P 
Thank you. 


Job 
Company 


Address 


Please mail me [7] Bulletin 25T2-P 


} Bulletin 21-85-P. 


ELECTRICAL TESTING « MEASURING INSTRUMENTS + ATORY & SCIENTIFIC EQUIPMENT 


fice at 1534 Keystone Ave, Dayton, Ohio. 
Ken Miller is in charge: 


Wilkening Mfg Co appoints Helmuth G 
Braendel director of engineering and pro- 
duction. Harry O Moffett is his assistant, 
Wm J Miller is production mgr. 


Watson-Stillman appoints Adolph deMat- 
teo chief engineer; R W Schreck gen mgr 
of sales, hydraulic div; Jackson Kemper 
gen mgr of sales, distributor products div. 


Rust Engineering Co appoints George L 
Jordy mgr of the chimney div, succeeding 
Eric Plagwit who becomes special repre- 
sentative and chimney consultant. 


Dominion Bridge Co, Ltd appoints R 5 
Eadie vice-president and mgr of the eastern 
div; A S Gentles becomes vice-president 
and mgr of the Pacific div; G P Wilbur is 
vice-president and mgr of the Ontario div. 
D B Armstrong becomes chief engineer, R 
M Robertson asst chief engineer, and P 
G A Brault designing engineer, all of the 
eastern div. 


Sterling Electric Motors appoints these 
additional distributors: Industrial Electrical 
Co, 1244 McHenry Ave, Box 1025, Modesto, 
Calif.; Butte Machinery Co, 510 E Alu- 
minum, Butte, Mont.; Pomona Electrical 
Machinery Co Ind, 260 N E End Ave, 
Pomona, Calif.; Industrial Motor Electric, 
449 West St, Woodland, Calif.; Meyer 
Bros Co, Phillipsburg, Pa.; Transmission 
Equipment Co, 527 Lexington Ave, New 


York 17, N. Y. 


Manufacturers Light and Heat Co ap- 
points A B Lauderbaugh chief engineer. 


OBITUARIES 


Morris W Kellogg, 79, founder and chair- 
man of the board of the M W Kellogg Co, 
died at his New York City home on Feb 22. 
He had started the company in 1901 as a 
small pipe fabricating shop in Jersey City. 
They pioneered in fabricating penstocks 
for the hydroelectric power industry, then 
turned to manufacturing tanks for storing 
materials under high pressure and tempera- 
ture. Kellogg developed hammer-welded 
stills, eventually became prominent in de- 
sign and construction of petroleum refin- 
eries and chemical plants, and today the 
company is one of the world’s leading or- 
ganizations of the kind. 


Morris E Leeds, 82, founder and chair- 
man of the board of Leeds and Northrup 
Co, died Feb 8 at Lake Wales, Fla. He had 
received many honors, including the Ed- 
ward Longstreth Medal of the Franklin 
Institute for invention of the first balance- 
method industrial recording instrument, 
later known as the Leeds Recorder, and 
the Philadelphia Chamber of Commerce 
first annual award for leadership in indus- 
trial relations. 


Charles S Ackley, 78, secretary of Mce- 
Kiernan-Terry Corp, died Dec 16. He had 
several inventions to his credit, including 
an electrical bottom-hole heater for oil 
wells, and held patents on proc esses for 
soil solidification. 
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From this modern control room, every step in the heating, piercing, rolling and reduction of seamless tubes is closely monitored. This is 
typical of the highly specialized equipment demanded by the Globe precision process . . . insuring high quality and close tolerances. 


E highly specialized process controls are used to 
produce the finest in WELDING FITTINGS 


billet — continues through the making of the seam- 
less steel tube — (Globe alone among welding fit- 
ting manufacturers produces seamless steel tubes) — 
and extends through to the production of the finish- 
ed fittings. 


a Globe precision-process manufacture begins with the 


Because Globe has highly specialized controls — 
at every stage of manufacture in its own plant — you 
can be sure of uniform high quality seamless weld- 
ing fittings when you specify Globe. 


GLOBE STEEL TUBES Co. 
MILWAUKEE 46, WISCONSIN 


Chicago, Cleveland, Detroit, New York, Philadelphia, St. Louis, 
For complete information on Denver, Houston, San Francisco, Glendale, Cal. 


Producers of Globe seamless stainless steel tubes — Gloweld 


Globe Welding Fittings Catalog. welded stainless steel tubes — alloy — carbon — seamless 
steel tubes — Globeiron (high purity ingot iron) seamless 
tubes — Globe Welding Fittings. 
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Celanese Corp. Uses 6420 Horsepower 


of Frick 1] 


Fourteen Frick refrigerating machines are 
in operation at the Amcelle plant of Celanese 
Corporation of America, near Cumberland, 
Md., makers of chemical yarns. Most of these 
ammonia compressors have been in use since 


1929. The motors driving the new vertical 


This is a large-scale example of the de- 
pendability and economy of Frick ammonia 
refrigeration. Power requirements, when oper- 
ating in summer weather on air conditioning 
loads, are only 070 hp. per ton of refrigera- 
tion. 

The really important jobs, whether for air 


machines, shown in the foreground, are each 
of 1250 hp 


conditioning, ice making, or other commercial 
cooling work, call for FRICK refrigeration. 


i+ 


(i Wy, 


“National” installation for 
American Cyanamid Co. plant at 
Bridgeville, Pa. 


OEPENDABLE REFRIGERATION SINCE 


the NATIONAL way 


assures you low-cost, 
dependable service 


Are ash removal costs a factor in cut- 
ting your profits? We suggest a survey 
by a National engineer. It will cost you 
nothing. It may avoid wasted dollars. 
NATIONAL PNEUMATIC 
STEAM ASH REMOVAL 
SYSTEMS 


save money in two ways — 


NON-STICKING! 
STIGHT CLOSING! 


i] —no pressure build-up 


EXCLUSIVE DESIGN— 
Single seated, tight closing, non-sticking. 
Large diaphragm, sensitive pressure ad- 
justment. Compact, rugged, self-con- 
tained. 


TROUBLE-FREE SERVICE— 
Built-in strainer, finest quality, all in- 
ternal parts readily accessible and _re- 
newable without disturbing piping. Long 
economical service with minimum time 
out for repairs or replacement. 


FOR STEAM, AIR OR GAS— 


For initial pressures to 250 p.s.i.; reduced 
pressures, | to 100 p.s.i. Sizes fromy 39” 


1. Exceptionally easy one-man oper- 
ation cuts labor cost to the bone. 
2. Maintenance costs are surprisingly 
low because rugged NATIONAL 
construction results in maximum 
life for parts. 
A complete and effective service policy 
and a reputation for delivering satisfac- 
tion are extras that go with NATIONAL 
installations. 


NATIONAL 
CONVEYORS 
COMPANY. inc. 


50 CHURCH ST., NEW YORK 7,N.Y. 
Manufacturers of The National 


NO. 13 
AUTOMATIC 


units. Write for literature. 


DAVIS REGULATOR CO. 


Established 1875 
2540 SO. WASHTENAW AVE. CHICAGO 8, ILL. 


REDUCING 
VALVES 
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PROCESS EQUIPMENT—MICRO-PARTICLE REDUCTION MILLS—MARINE CONDENSERS & EJECTORS—DECK MACHINERY 


for the ‘Power 


STEAM CONDENSERS—STEAM JET EJECTORS—COOLING TOWERS—VACUUM REFRIGERATION—HIGH VACUUM 


C. Wheeler CONDENSERS 


are self-cleaning by 
REVERSE FLOW 


Maintain Constant Full Load 


Now you can end your troubles with 
clogged tube sheets. No longer need you 
shut down a steam condenser while a con- 
glomerate of refuse—vegetable, animal and 
mineral—is laboriously removed by slow 
hand methods. 


C. H. Wheeler has developed a simplified 
method for reversing the flow of cooling 
water in either single or divided water box 
condenser designs. Rapid reversal of cool- 
ing water flow effects a sudden change in 
temperature which shocks and dislodges 
marine growth. The physical force of the 
water flushes this and all other debris, 
including sand and muck, down the 
discharge. 


The self-cleaning reverse flow is accom- 
plished in new C. H. Wheeler condensers 
by built-in valves or sluice gates. A push 
button performs the flow-reversing opera- 
tion. What formerly took hours is now 
accomplished in a matter of minutes with 
no interruption in load. 


If you don't need a new, integrally built, 
Self-Cleaning Condenser, C. H. Wheeler 
can apply the Reverse-Flow principle to 
other steam condenser installations by 
means of external piping and four-way 
valves. Your correspondence is invited. 
C. H. Wheeler is “Ahead in Condenser 
Development.” 


STEEL SHELL TUBEJET AIR EJECTORS 


MORE RELIABLE...SAVE SPACE 


Engineers’ fears of porous castings 
have led many to specify separate 
inter-after condensers with air 
ejectors. These fears are now 
totally dispelled with the new C.H. 
Wheeler Steel Shell Tubejet Air 
Ejectors. Designed originally to 
attain compactness for marine 
installations, thousands of these 
ejectors rendered outstanding serv- 
ice in World War IL. This stream- 


lined version of the older design effects considerable savings in 
space and weight. They are being widely adopted for stationary 
yower plant use. Available with either single or multiple 
element, two-stage type with combined surface inter-after con- 
denser. The coupon will bring you Specification 88, just re- 
leased. It shows preferred method of piping to control hotwell 


level in main condenser. 
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CONDENSER 
UP-TO-DATE 


C. H. Wheeler Mfg. Co., 
1800 Sedgley Ave., Philadelphia 32, Pa. 


THIS NEW CATALOG 
WILL BRING YOUR 


INFORMATION 


Company 


Address 


Please mail me file material on C. H. Wheeler 


Self-Cleaning Condensers 


(CD Tubejets (Specification 88) 
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FOR SAFETY’S SARE\ 


Control Valves from the Floor 
Babbitt 


—Adjustabie— 
RIM 
with Chain Guide 
ELIMINATES 


STEP-LADDER 


CLIMBING 
@ Range of adjustable 
tie, care all valve RISKS “Herb” Erickson 


gp  paaate from 2 to formerly associated with L. J. Land, Inc., 


of New York and Reading 
@ Climbing on benches, machines, boilers 


or treacherous stepladders to control over- Announces the Purchase 
head valves is absolutely unnecessary, fool- | of 

ish risking of life and limb. Why permit 
such risks when the safe and sure BABBITT 
Adjustable Sprocket Rim with Chain Guide 
is available at such low cost? Overhead 
valves are conveniently and safely operated 
right from the floor! 

@ The BABBITT Adjustable Rim fits all 
valves, with either rising or mnon-rising 
stems. It is installed quickly by clamping 
onto the hand wheel of the valve. 


American Electric Co. 
326 West Court Street 
Indianapolis, Indiana 
Telephone Riley 2833 


where he will specialize in 
Odd Voltage Direct Current and 
Variable Voltage 
Motor Generator Sets 


@ Write today for Catalog Bulletin P, surpris- e 


ingly low prices, and name of nearest distributor Your inquiries for (and listings of) new 


t and rebuilt Motors, Generators, and 


BABBITT STEAM SPECIALTY co. Transformers are respectfully invited. 
‘ 1 Babbitt Square, New Bedford, Mass. 
€ 


PACKET-TYPE »¥uLomatic 
CONTINUOUS BLOWDOWN 


@ Prevents PRIMING 
@ Prevents FOAMING 
@ Prevents SLUDGE 

@ Prevents SCALE 


(with simple chemical treatment) 
This compact self-contained unit is completely as- 


sembled. Can be installed by your own men in 
hours. It provides completely automatic control 
of boiler water concentration regardless of vari- 
ations in boiler load. This is accomplished WITH- 
OUT HEAT LOSS. Maintain clean efficient boil- 
ers for substantial savings in fuel, equipment and 
manpower. 


Standardized or 
special units for 
ALL CAPACITIES. 


Consult your nearest HENSZEY 
Representative for FREE Blowdown 
Chart or write to 


HENSZEY COMPANY 
Dep!. D4 Watertown, Wis. 
CONTINUOUS BLOWDOWN and BOILER PLANT SPECIALTIES 
Boiler Feed Regulators * Distillation Systems * Heat Exchangers © Feed Water Meters 
Flow Indicators * Proportioning Valves 
Also MILK EVAPORATORS and PREHEATERS 


TOP EFFICIENCY 
INSULATED 
PIPING 
SYSTEMS 


Ruc-will 


BEST CHOICE 


For distribution of steam or hot 
water, oils or process liquids, 
Ric-wiL Prefabricated Insu- 
lated Piping will provide your 
piping system with maximum 
sealed-in protection and effi- 
ciency. 

Architects, engineers, and 
contractors have long recog- 
nized the reliability of Ric-wiL 
engineering and manufacturing 
of high-efficiency insulated 
piping —factors that insure long 
trouble-free life of industrial, 
commercial, and residential 
piping systems. 


THE RIC-WIL COMPANY 
CLEVELAND, OHIO 


PREFABRICATED 
INSULATED PIPING 
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...from overpressure. 
within pressure systems 


The heart of a BS&B Safety 
Head is the rupture disc...and 
it provides the only kind of 
“heart-failure’’ that means life 
and continued healthy opera- 
tion. The safety disc’s “heart- 
failure” is the controlled weak- 
ness BS&B built into it for your protection — for 
the safety of your personnel, your property, and 
your valuable equipment. 


You give us the necessary operating information. 
BS&B will give you a safety head—with a heart — 
that will always fail safe—within plus or minus 5% 
of the pre-determined pressure specifications for 
safety. This we can guarantee; for discs are rated 
and checked by actual rupture tests. First, the metal 
is selected for fabrication to specifications of any 
given lot of discs. Then discs are selected at ran- 
dom, and tested to destruction after the lot is com- 
pleted. If each one tested does not break within 5% 
of the rated pressure the entire lot is discarded. 


To the many industries requiring pressure vessels 
and accessories, BS&B is well known for its research 
and fabrication in this field. For example, we have 
solved the behavior problems of metals where safety 
head discs are concerned. In the BS&B plant you'll 
find the largest selection of thin ductile metals in 
the world ever assembled in one place. This 
enables us to fabricate over 95% of all rupture 
disc orders from materials on hand. 


BS&B Safety Heads can be used for primary 
relief wherever maximum protection is required 
...or for secondary relief to back up a relief valve 
whenever the contents of a vessel or system may 
prevent the valve from functioning properly. It 
provides full pipe-sized unrestricted opening. Rup- 
ture discs are available within a range of 5 lbs. to 
40,000 lbs. The fail-safe action of BS&B Safety 
Heads is fast, positive, accurate ... whether your 
pressure applications are for air, gas or liquids— 
bland or corrosive. They’re code-accepted. 


Never be too sure about safety. WRITE TODAY for com- 
plete BS&B Safety Head Catalog and complete details. There 
is no charge or obligation for a complete analysis of your 
pressure safety requirements. 


IVALLS & RYSON, INC. 


LACK, 


EAST 12TH STREET 


DEPT 2-Q4 
KANSAS CITY 3, MISSOURI! 
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Westinghouse Electric Corporation 
finds that... 


Low-cost LUMNITE™ lining in ash hopper 
outlasts cast iron plates 


Instead of replacing cast iron plates on this 
ash hopper, Westinghouse engineers simply 
specified a 2” lining of Heat and Corrosion- 
Resistant Concrete made with Lumnite cement. 
They’ve found it does a job fast . . . costs 

far less than new plates... and lasts 

much longer. In fact, they’re so 

well pleased with Lumnite they now use 

it to line all their ash hoppers. 


Does their experience with Lumnite 
cement suggest profitable uses to you? 
It’s proved to be a better way to 

line stacks, breechings and flues... make 
coal bunkers, ash pits . . . cast door 
linings, water wall studding and baffles, 
and make many fast repairs. Concrete 
made with Lumnite calcium-aluminate 
cement reaches service strength within 
24 hours. With appropriate aggregate it 
withstands heat of 2600°F. or more, 

and it’s highly resistant to abrasion, THIS GIANT ASH HOPPER ot the East Pittsburgh, Pa., power plant of Westing- 


corrosion and thermal shock. house got its durable lining of Lumnite concrete in a hurry. Lining was simply shot 
on with a cement gun. 


FOR CONVENIENCE in making Refractory 
and Insulating Concrete, you may prefer to 
buy prepared Castables. These packaged mix- 
tures of Lumnite and selected aggregates are 
tailor-made to meet your specific temperature 
and insulation requirements. Add only water. 
They are made by refractory manufacturers 
and sold through their dealers. 

For complimentary booklet on the many 
uses of time- and-money-saving Lumnite 
write: Lumnite Division, Universal Atlas 
Cement Company (United States Steel Cor- 

CAST IRON PLATES on this ash pit were a major main- LININGS made with Lumnite proved so successful, West- poration Subsidiary ), 100 Park Avenue, 


tenance item —until Westinghouse used Lumnite concrete inghouse engineers specified Lumnite for this all-concrete ‘ 
linings as in top photo. ash hopper at the Trafford, Pa., Power Plant New York 17, N. Y. 


***LUMNITE” is the registered trade mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company. 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 


“THE THEATRE GUILD ON THE AIR"’—Sponsored by U.S. Steel Subsidiaries— Sunday Evenings—NBC Network 
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NATIONAL VALVE & 
MANUFACT 
CTURING * PITTSBURGH, PA. 


PROVIDES THE 
POWER ARTERIES 
IN THIS 
CENTRAL STATION 


r modern High 


Pressure-High Temperature 
Power Plant in the South- 
west that has DEPENDABLE 


Piping. 


Just anothe 


> 


NEW YORK 
+ CHICAGO « 
CLEVEL 
AND + BQSTON + ATLAN 
LSA + BUFFA 
LO CINCIN 
NATI 
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Keeps the Lube oil CLEAN 


To remove all three major contami- 
nants of diesel lubricating oil, Owl’s 
Head uses the De Laval “Puri-Filter.” 
The first two troublemakers — dirt and 
water — are separated from the oil by 
centrifugal force. The dirt is stored 
against the periphery of the bowl where 
it can not again mix with the oil, and 
the water is discharged continuously to 
waste. The third contaminant — col- 
loidal carbon—is filtered out of the 
purified oil by the filters. 


This combination of a De Laval “Uni- 
Matic” Oil Purifier and a Fram “Fil- 


DELAVA 


LUBRICATING Oll 


cron” Filter is a completely piped-up 
unit that is so effective that it gets 
rid of all solid impurities down to ap- 
proximately one micron in size. It is 
by all odds the most effective means 
ever devised for protecting diesel engine 
bearings. 


Bulletin DL-1 gives additional details. 
Write for your copy. 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DE LAVAL COMPANY, Limited, Peterborough, Ont. 
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JOINT-FREE FURNACE LININGS 
present a solid monolithic front to slag and 


ELIMINATION OF AIR INFILTRATION 
lowers fuel cost and increases efficiency. 


5. “TONE. RATED” TO DO THE 08 ; 
jon 


A. P. GREEN PLASTICS are firebrick in plastic, moldable 
form ... shipped ready to install. Plastics are used for 
one-piece, monolithic linings and patching material in 
all types of boilers and industrial furnaces. 


A. P. Green plastic fi firebrick lining in 821 h.p. water tube boiler. 
Plastic, air-cooled, sectionally supported walls were used through- 
out the furnace section. 


The large warehouse stocks maintained by our distributors, 
plus their experienced engi s and installation men, are your 
assurance of the most advanced refractory service available. 
For additional information, write for our Plastic baie Folder, 
or call your local distributor .. . he’s listed in the yellow pages of 
your telephone directory. 


A. P. GREEN FIRE BRICK COMPANY 


Mexico, Missouri, U.S. A. 
In Canada: 


A. P. GREEN FIRE BRICK CO., LTD. 
Toronto 15, Ontario 


3 TYPES TO MEET SPECIFIC REQUIREMENTS 


SUPER: PLASTI 
SUPER-PLASTIC 


1. Super duty plastic made from finest Missouri flint fire 
clays—gives exceptional service . . . particularly in furnace 
sections most subjected to wear as a result of high temper- 
atures, slagging, or load under soaking heat. Superior in 
resistance to high temperatures, spolling, slagging, and 
excellent in load bearing strength. 


SUPER HYBOND 


2. Special super duty plastic that develops high strength 
throughout its entire thickness . . . regardless of furnace 
operating temperatures or total thickness of the lining. The 
back or cool portion against casing will form strong bond 
when enough heat has been applied to dry the plastic. 


APG 
PLASTIC? 


unity 


QUIK-PAK 


PLASTIC 


3. High duty plastic made from first quality Missouri fire 
clays. Excellent in resistance to spalling .. . high load bearing 
strength . . . low service shrinkage. Specify for complete 
monolithic furnace linings and patching material for quick 
repairs . . . where furnace conditions do not require a super 
duty plastic. 
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WALWORTH 


Cast Steel Gate Valves 


Series 150 and 300 
Wedge Gate — Outside Screw and Yoke 


Gland clearances are such that stem, 
cannot be scored if gland should be™ 
tightened unevenly. 

Deep Stuffing Boxes in all sizes (2” to 
24”) insure tightness and maximum 
packing life — costly leaks are elimi- 
nated. 

Bonnets and Bodies are engineered to 
withstand pressure and minimize dis- 
tortion — they’re tough, durable, de- 
pendable. 

Heavy Steel Walls provide extra 
strength and longer life. 

Integral Body Guide Rib Faces are ma- 
chined to insure accurate disc seating. 
Seat Rings are bottom seated — not 
flange type. No recess exists at back 
of ring — hence no turbulence, erosion, 
or pressure drop. 

Streamlined Ports allow high velocity, 
non-turbulent flow, and reduce the 
possibility of erosion. 

Valves regularly have flanged ends. 
They can be supplied with ends for 
butt welding. Roller bearing yokes are 
available. On valves 5 inches and 
larger, by-passes can be furnished. 


For Series 600 and higher, we recom- 
mend Walworth Pressure-Seal Steel 
Gate Valves. 


For on Walworth 
: . Cast Steel Gate Valves, see your local 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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LIFE OF ID FAN BLADES HARD-FACED WITH 
COAST METALS ALLOY INCREASED FROM 4 to 12 MONTHS 


2 Weeks Boiler Outage 
Eliminated With 
CM-112 Alloy 


Maintaining this 67” induced draft 
fan wheel at New Jersey Power & 
Light Company's Gilbert Station in 
Holland, N. J. always meant one 
week of boiler outage three times 
a year. Labor involved in remov- 
ing the wheel, changing over and 
reblading took two weeks for each 
overhaul. Now this is done only 
once a year by hard-facing the fan 
blades with Coast Metals Alloy 112 
This has reduced downtime better 
than 66% and eliminated 2 weeks 
of boiler outage at the station 


Aig 


¢ 


PRODUCERS OF SPECI 
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L HARD-FACING AL 


Fly ash in the exhaust handled 
by the fan not only wears down the 
blades but also attacks the junction 
points of the blades and shrouds 
weakening the assembly. In_ this 
severe case of abrasive action, CM- 
112 applied to the major points of 
wear has increased equipment lite 
better than 3 to 1. Coated with 250 
pounds of CM-112, the fan lasts 
one year before major overhaul. 
Minor touchups during the year are 
made while the fan wheel remains 
in the housing . . . on the job. 

After one year of operation, the 
fan wheel can be refaced again .. . 
this time with about 60% less than 
the amount of CM-112 used in the 
inital hard-facing, resulting in a 
turther reduction in maintenance 
costs. 


There are many other examples 
of how CM Alloys extend the life 
of power plant equipment subject 
to impact and abrasion: Raymond 
Bow] Mill parts—coal feeder screws 
—sluice liner castings — clinker 
crusher rolls—impact mill plows— 
ID fan float liner plates, exhauster 
fan blades, when hard-faced with 
CM stay on the job and continue 
to perform efficiently Jong after un- 
faced parts have become too worn 
to use and must be replaced. 

So don't replace — reface with 
CM specialized welding rods. You'll 
not only keep your plant running 
with fewer interruptions, but save 
money. We shall gladly make 
recommendations based on your 
particular needs. 


COAST METALS, Inc. 
Little Gerry, N. 


YS FOR 


COAST METALS (CANADA), LTD., Hamilton, Ontario 


HE POWER INDU 
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Burgess-Manning Snubbers 


TO ELIMINATE ENGINE EXHAUST NOISE 


Experienced management recognizes that quiet 
plant surroundings are essential for maintaining 
good public relations in their communities. 
Reliable Burgess-Manning Snubbers, for Diesel-electric 
power plants, are ideal for effectively reducing the 
annoying roar of engine exhausts to the noise level 
of the surrounding area. 
To reduce engine exhaust noise without interference 
with efficient engine operation .. . for quiet 
surroundings . . . install Burgess-Manning Snubbers. 


Iowa Power 


with Snubbers 


Ohio Munici- 
pal Light Plant 
equipped with 
Snubbers 


Mexican Power 
Plant equipped 
with Snubbers. 


Michigan Power Plant 
equipped with Snubbers. 


WRITE FOR BULLETIN 


“Bring Your Plant Up to Date With 
Burgess-Manning Heavy-Duty S'vg 
Buster Snubber."’ 


Municipal Diesel-Electric Power Plant, Sabina, Ohio, equipped with 
Burgess- Manning Exh Snubbers. 


BURGESS-MANNING 


Dallas, Texas . 749-J East Park Ave., LIBERTYVILLE, ILLINOIS Chicago, Illinois 
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FOR ‘Low-cost MAINTENANCE 


with the greatest of ease! | 


See how Darling cast steel gate 
valves save you time and money! 


OU know how important low-cost, easy maintenance 


can be. It’s one of many Darling Valve features worth 
shouting about. 


For example, all Darling parts are precision-made to jigs 
and templates. Replacement parts slip in quickly and easily. 


What’s more, Darling valves are designed so that seat 
rings and all working parts are easily removed and replaced 
without taking the valve bodies from the line. 


These maintenance and repair advantages, plus many 
other time-and-money-saving features, apply to Darling 
gate valves of both popular types shown at right. It adds 
up to low-cost performance at its over-all best! Ask for the 
Darling Cast Steel Valve Bulletin. Get a// the facts so you 
can judge for yourself! 


FOR PLUS VALUES, 
JOB-PROVED 
AGAIN AND AGAIN 


FOR EVERY NEED. Darling gate valves are made in a wide range of 
sizes, types and constructions for all kinds of normal and unusual service 
. and for pressures up to 1500 pounds. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 8, Pa. . 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 


252 


Above: Cutaway showing gate 
valve of the fully revolving double 
parallel seat type. 

Below: Cutaway of Darling slotted 
wedge gate valve with double guide 
grooves. 


disc 
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Plant engineers and maintenance men are astonished 

at the performance of the B & G 1522 Pump... because 

this unit licks the pumping jobs which usually cause 

trouble. For these reasons— 

First: Leak-proof Mechanical Seal—ends stuffing box 

troubles. 

Second: Spring-type flexible coupling—contributes to 

unusually quiet operation. 

Third: Hydraulically balanced impeller. 

Fourth: Easily serviced. Removal of a few bolts permits 

separation into three parts. 

Fifth: Interchangeable parts. The bearing bracket sub- 

assembly, inctoting shaft and sleeve bearings, is manu- 

factured to close tolerances and is interchangeable in 

all 1522 Pumps. 

Sixth: Shaft alignment maintained by extra long, oil- 

lubricated, high-grade bronze sleeve heptines. 

Seventh: Standard motors—easily obtainable from motor 

manufacturer's local stocks. 

Eighth: With all these features B & G 1522 Pumps are 

competitively priced! 

B & G Series 1522 Pumps are available in all-iron, 

bronze-fitted, all-bronze and stainless steel units. Ca- 

Ss to 130 GPM—heads to 115 ft. Write for catalog 
Y-350. 


B&G 
SERIES 1522 
CENTRIFUGAL 


BaG - SERIES 1510-15 
SERIES 1531 PUMP 
PUMP Flexible cou- 


chanical Sea 
( spacitics to heads to 320 ft. 


1200 GPM— 
heads to 320 ft. 


Dept. CL-36, Morton Grove, lilinois 
Canadian Licensee: $. A. Armstrong, Lid., 1400 O'Connor Drive, Toronto, Canada 
*Reg. U.S. Pat. Off. HEAT EXCHANGERS — FORCED HOT WATER HEATING SYSTEMS — WATER HEATERS — REFRIGERATION EQUIPMENT 


| are 
eee eee eee eid 
B&G 1522 Hydro-Fic PUMP 
ill b ca : 
your pumping needs | : 
BELL &2 GOSSETT 
‘ G a 
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Insulation Contractor: Guy M. Beaty & Co., Charlotte, N.C. 


steam header at Cannon Mills Co., Kannapolis, N.C., insulated with K&M Hy-Temp 


and "Featherweight" 85 


clothed for life... 


YOU SEE here one of the most efficient com- 
binations you can get today for lifetime protection 
against heat loss—K&M Hy-Temp Insulation 
teamed up with “Featherweight” 859% Magnesia. 


You can use the same combination, in appropriate 
thicknesses, for efficient insulation of temperatures 
from 600° F. up to 1900° F. 


K&M Hy-Temp Insulation is applied directly to 
the high temperature surface in sufficient thick- 
ness to lower the temperature of the outer surface 
of the insulation to 600° F. or less. 
“Featherweight” 859, Magnesia, which has 

a higher insulating value, is then applied 
directly over the Hy-Temp Insulation, thus 
utilizing the advantages of both insulations 

to the fullest extent 


> Magnesia Combination, finished with sewed canvas jacket 


PORTRAIT OF STEAM HEADER AT 750° F. 
. with K&M Insulations 


These insulations are supplied in appropriate forms 
and thicknesses for application to equipment sur- 


faces and piping. 


Your local K&M distributor, who is an experi- 
enced applicator, will give you full information. 
Or write us direct... we'll rush a reply. 


Nature made Asbestos... 
Keosbey & Mattison has made it serve mankind 
since 1873 
KEASBEY & MATTISON 
COMPANY * AMBLER * PENNSYLVANIA 


In Canada: Atlas Asbestos Co., Ltd., Montreal, 
Toronto, Winnipeg and Vancouver. 
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Refill For Plants That Need More “‘“GO”“’ 


LUKENS 


WORLD'S LEADING 


POWER 


APRIL 1952 


Are increased production loads demand- 
ing more than your plant can deliver? 
Here’s how a power company we know 
tackled this problem. The approach used 
may help you, too. 

In their case, demands called for such 
increases that a new station was needed. 
And because the area was so densely 
populated, tight operating economy was 
as much a “‘must”’ as peak productivity. 

The boiler designed to meet these 
needs was built to deliver over a million 
pounds of steam an hour. In this design, 
steam scrubbers and cyclone separators 


literally cleaned the steam to protect 


superheaters from impurities that cause 
overheating and corrosion, and to help 
turbines keep peak efficiency. By mak- 
ing possible greater water level varia- 
tions, in addition, this boiler permits 


larger, faster, safer load swings, while 
other new features assure longer life, 
lower operating costs, more power. 
What approach assures equipment 
advances like these’? Combined plan- 
ning by engineering staffs of progressive 
Equipment Builders working with 
power engineers and materials suppliers. 
And for its knowledge of materials—as 
well as the design freedom, strength and 
rigidity of its specialty steel plate, heads 
and shapes—such builders turn to 
Lukens regularly. 
Would you like them to help you? 
For their names, write us 
today, explaining your 
need. Manager, Marketing 
Service, Lukens Steel Com- 
pany,585 Lukens Building, 
Coatesville, Pennsylvania. 


LUKENS STEEL COMPANY. 


PRODUCER OF SPECIALTY STEEL PLATE + PLATE SHAPES + HEADS + CLAD STEELS 
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PURIFIER DIVISION, 


INTERNA: 
may be robbing your plant, too! rm 
Guck is sludge, oil, line scale and other objec- oe 
tional entrainment in pipelines and equipment 
handling steam vapor, compressed air or gases. 


For years “guck” has been robbing the industrial plants of 
America! Guck in exhaust gases and steam fouls costly 
equipment, causing downtime, increased maintenance and 
reducing efficiency. Guck in many cases makes exhaust 
steam so objectionable that it cannot be reclaimed. Guck 
vented with spent gases and vapors damages plant equip- 
ment and buildings. 

Anderson Hi-eF Purifiers are the one sure way of ending 
not only “guck” but all steam and vapor entrainment prob- 
lems. They clean up compressed air and steam lines, pro- 
tect production and steam equipment, stop nuisances from 
vented gases and steam. In processing plants they econo- 
mically reclaim the valuable solids in gases and vapors aris- 
ing from the materials as it is processed. 

The unique centrifugal element design of Anderson Hi-eF 
Purifiers is guaranteed to remove 99 &% of entrained liquids, 
solids, condensate, oil and greases from live and exhaust 
steam, processed gas, air and chemical vapors. These units 
cost much less than you might expect . . . require no main- 
tenance ... are self cleaning . . . and last a lifetime. If you 
you have a “‘guck” problem write to Anderson. Our engi- 
neering staff, with an impressive background of purifier ex- 
perience, will gladly solve your problem. 


THE V.D. ANDERSON COMPANY 
1934 West 96th Street + Cleveland 2, Ohio 


Gentiemen: Please send additional inf ation on And 
Hi-eF Purifiers described in: 


Bulletin #100 Bulletin #300 Bulletin #500 
Bulletin #200 Bulletin #400 
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because.... 


Greater Access of Oil 
to Heating Elements 


Greater Heating Surface 
of G-FIN Elements 


= <= This length of G-Fin element . . . has the 
OUTSIDE heat transfer surface of this 
length of bare tube. 


At left is a tube sheet of a G-R finned-tube heat exchanger. At 
right is a tube sheet of a typical bare-tube heat exchanger. Note 
the greater access space between tubes in the G-R exchanger. 


Even in sub-zero temperatures, the 
G-R G-Fin Storage Tank Oil Heater 
assures a steady flow of oil soon after 
the steam is turned on. That’s because 
(1) the wider tube spacing allows 
the viscous oil greater access to the 
tubes than in a conventional heater 
and (2) the G-Fin elements provide 
six to eight times the heating surface 
of bare tubes. 

Greater heating effectiveness is only 
one of the important reasons why 
users prefer the G-R G-Fin Storage 
Tank Oil Heater. These units use less 


steam because they heat oil only lo- 
cally at point of withdrawal. The 
straight-through flow of oil results in 
minimum pressure drop. There’s no 
stratification or vapor binding be- 
cause the oil outlet is located at the 
top of the shell. And there are fewer 
tubes and tube joints to maintain. 


These and other advantages of the 
G-Fin Storage Tank Oil Heater have 
been fully proved in thousands of 
installations. Write for Bulletin 
describing these units in detail. 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


TYPICAL APPLICATIONS OF G-R 
G-FIN STORAGE TANK OIL HEATER 
STORAGE TANKS—containing heavy oils, tar 
or asphalt at refineries, tank farms, etc. 
SERVICE TANKS—serving oil-burning boilers 
at central power stations, industrial plants. 


LOADING WHARVES—to speed up transfer 
of oil to and from tanks, lighters, barges 


CHEMICAL PLANTS—wherever viscous oil or 
other liquids must be transferred in bulk. 


GAS PLANTS—where by-product tar or heavy 
oils must be heoted. 


MISCELLANEOUS—for heating cottonseed oil, 
molasses, road oil and other viscous liquids. 


1 
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Machining a casting of this size requires special equip- 
ment—big equipment for handling big jobs. 

Actually, this casting is small compared to the com- 
plex piping systems that are planned, prefabricated, 
and tested under one roof at Pittsburgh Piping and 
Equipment Company. 

At P.P.&E. all facilities are integrated . . . engineer- 
ing, metallurgical and mechanical laboratories, bend- 
ing, Van Stoning, machining, heat-treating, stress- 
relieving, testing. 

Because our manufacturing personnel and equipment 
are all under the roof of one great plant—our com- 
plete know-how, experience, and facilities are con- 
stantly available on every job. 

This is another reason why you can depend upon 
Pittsburgh Piping and Equipment Company for service 
that provides greatest safety, highest efficiency, and 
longest life from high temperature, high pressure piping. 


AND EQUIPMENT COMPANY 
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Tips Better Pumping 


What To Look For In Choosing A Clear Water Pump 


DEEP STUFFING RUGGED OVERALL 


EFFICIENT BOXES— CONSTRUCTION— 
ENCLOSED large enough in this 

g shaft, couplings, 
IMPELLERS — glands and wearing rings. 


rings of packing on each 
side of impellers. 


Built to develop required 
pressures. 


ADEQUATE 
BEARINGS — 
ball bearings, Bear- 
ings on both sides of 
impeller as. in this 
pump. 


TYPE 
“RR” PUMP 


This “Buffalo” Pump is built in both 2- and 4-stage 
models for handling clear water at pressures as high 
as 500 pounds, any temperature. A highly efficient 
pump, it is widely used for boiler feed service. Like 
every “Buffalo” Pump, it is given a complete test run 
under actual expected operating conditions before ship- 
ment to the customer. If you are interested in a clear 
water pump that will give you lifetime service with a 
minimum of trouble and attenton, specify an “RR”. 


For complete data on “RR” Pumps, re- 
quest Bulletin 980-C and for information 
"BUFFALO" TYPE "SL" PUMP on “SL” Pumps, let us mail you Bul- 


The Pump specified for many of the best-known letin 955-P. 
air washers and air conditioning systems including 
chilled water service, the “Buffalo” Type “SL” 
Double Suction Pump is one of our best built 
models, and is available in capacities from 10 to 
10,000 gpm. re 


BUFFA MPS INC. 
488 BROADWAY BUFFALO, NEW YORK 


Canada Pumps, Ltd., Kitchener, Ont. Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 


9? 
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MAKE TOUGH JOBS EASY 
WITH EASY-TO-USE 


NIBESTOS 


PIPE INSULATION 


Ask any user about Unibestos! He’ll tell you how 
easily this good insulation is cut and fit on-the-job, for 
Unibestos is light, strong, firm—saws cleanly for 
tight joints—retains initial high efficiency. It is unaf- 
fected by service hazards. 


Whether you specify Unibestos No. 1200 (for temper- 
atures up to 1200°F.), Unibestos No. 750 (for temper- 
atures up to 750°F.), or Amocel for commercial uses 
(temperatures up to 600°F.), you’ll always save in 
two ways: (1) quick and simple application; (2) 
long-lived durability. Your Unarco Distributor can 
supply you quickly from his stocks of these pipe in- 
sulations. Also available in block form for tempera- 
tures up to 1200°. 


For details on these insulations, ask for Bulletin No. 76-109. 


Write for the name of the 
Unarco Warehousing 
Distributor in your area. 


SEE HOW THESE TYPICAL 
APPLICATIONS ARE SIMPLIFIED 


Unibestos pipe insulation is particularly adapta- 
ble for insulating irregular surfaces such as 
flanges, valves, and fittings. Its firmness and 
easy-to-fit characteristics make such jobs easy; 
save time. 


Unibestos pipe insulation and block can be used 
separately or in combination for insulating nested 
and traced lines quickly and economically. 


For insulating pipe bends Unibestos can be 
mitered easily, and cemented-in with Unarco No. 
50 insulating cement. 


UNION ASBESTOS & RUBBER COMPANY 


332 SOUTH MICHIGAN AVENUE 


CHICAGO 4, ILLINOIS 
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Two size 13 Type RT Fans for power plant 
induced draft. Destination: Mandeni Station, 
Union of South Africa. Each fan to handle 
48,300 c.f.m. of flue gases at over 500° F. 


Clarage HEAVY-DUTY Induced Draft Fans 


Travel a Long Way to Make Good 


Shipped five months ago, these Type RT Fans are now in operation 
almost halfway around the world from Clarage service .. . 


But whether you are 50 miles from us — or 10,000 — makes 
SEND FOR i little difference when you install Type RT fan equipment. 


CATALOG 901 Every RT fan part— wheels, bearings, shaft, housing — 
Tepe OT Pan apetitentons and cost is HEAVY-DUTY construction. You are not likely to need repair 
orrang ts for induced draft, forced parts for a long time to come! 
draft and industrial air handling services 
are covered in this catalog. Write for 


your copy today. j 


That is why this excellent mechanical draft equipment is now 
operating in 43 states and 15 foreign countries. 


HEADQUARTERS FOR AIR HANDLING & CONDITIONING EQUIPMENT 
615 PORTER STREET 
Clarage Fan Company {iiamazoo, Mich. 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 
IN CANADA: Canada Fans, itd., 4285 Richelieu St., Montreal 
POWER APRIL 1952 
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RAKERY STONE PRODUCTS PAPER PAINT DISTILLING 


power PLANT RUBBER GOODS OFFICE EQUIPMENT 


aimport SHIPYARD 


SHIPPING PRINTER PUBLIC WORKS ELECTRICAL GOODS 


TANNERY INSTITUTION LAUNDRY PACKAGING FOOD PRODUCTS 


FOR EACH OF US TO GET MORE STEEL... AND PRODUCTS MADE OF STEEL... 


Half the melting stock used in the 
steel mill or iron foundry consists of 
iron and steel scrap. In normal times, 
enough scrap is produced by the mills, 
foundries, railroads, fabricators and 
scrap dealers to fill the need. 

But now the mills have stepped up 
capacity to meet the greatly increased 
ses and civilian demands for steel. 
And that increased capacity has out- 
stepped the supply of serap. 

That is why we are calling on plants 
in both metal-working and NON. 
METAL-WORKING industries to pro- 
vide the needed scrap NOW. 


You have the heavy scrap 
needed to make more steel 


Enough obsolete machinery, equip- 
ment and parts are being carried as 
useless inventory to give a big push to 


This advertisement is a contribution, in the national interest, by 


WE'VE GOT TO PROVIDE MORE SCRAP TO MAKE THE STEEL. 


the production of steel. Surveys have 
proved this. 

The trick is to get that old steel into 
the hands of the steel producers. 

We're putting that job up to you. 

To help maintain steel production... 
provide more steel for the equipment 
you want... turn in your idle iron 
and steel to } your local scrap dealer. 


What you can do to help 
maintain steel production 


ore one top official in your plant 
a take full responsibility for surveying 
the plant and getting out the scrap. 


2. Consult with your local Scrap Mo- 
bilization Committee about its program 
to help out in the scrap crisis. For 
chairman’s name, check with your 
Chamber of Commerce, or the nearest 


McGRAW-HILL PUBLISHING COMPANY, INC. 


330 WEST 42nd STREET, NEW YORK 36, 


N.Y. 


office of the National Production Au- 
thority, Department of Commerce. 


3. Call in your local scrap dealer to 
help you work out a practical scrapping 
program. Non-ferrous scrap is need 
too. 


4. Write for free booklet, ae Man- 
agement: Your Program For Emer- 
gency Scrap Recovery” , addressing Ad- 
vertising Council, 25 W. 45 St., New 
York 19, N. Y 
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CHICAGO PNEUMATIC Fe mt 
heavy duty, medium and Whatever may be your horsepower requirements, 


there is a Chicago Pneumatic Diesel engine that will 

| d meet your needs. Available in sizes ranging from 
S OW Spee 120 H.P. to 1750 H.P., these engines can be fur- 
nished either for straight Diesel or for Dual Fuel 


DIESEL ENGINES operation. 


The CP engine line includes both normally as- 
pirated and supercharged engines. All supercharged 
engines incorporate the thoroughly dependable 
Elliott Turbocharger. 

Years of reliable performance and low cost power 
have won for Chicago Pneumatic an outstanding 
position in the Diesel field. 

CP Diesels have proved profitable investments 
for public utilities, industrial, municipal, ice and 
water-works plants, and in mining, oil, pipeline, 
cotton ginning and other fields where low cost, de- 
pendable power is a vital necessity. 


Write for complete information 


TOOL COMPANY 


‘aan Olfices 8 East 44th Street, New York ven 


© Cuicaco Pneumatic 


PNEUMATIC TOOLS © AIR COMPRESSORS © ELECTRIC TOOLS © DIESEL ENGINES 
ROCK DRILLS © HYDRAULIC TOOLS © VACUUM PUMPS © AVIATION ACCESSORIES 
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“GUNITING’’ with 
Super ADACHROME-CAST 


SAVES OUTAGE TIME and MONEY 


Use SUPER ADACHROME.-CAST to gunite your stud tube water 
walls,—Fine-grained to penetrate the small apertures between 
studs,—packs to a dense mass when shot. One user reports SUPER 
ADACHROME.-CAST lasted twice as long and took but one-third the 
time to apply as compared with a plastic chrome ore installation 


Excellent for coating brickwork when free of slag. 


Yours, FREE for the asking . . . an 
iMustrated, detailed Bulletin on 
Super ADACHROME-CAST. 


REFRACTORIES CO. 
784 S. Swanson St., Philadelphia 47, Po 
in Canada, Canadian Botfield Refractories Co, 
Ltd., 171 Eastern Avenue, Toronto 


(WCREASE production 


INDUSTRIAL 


FANS 


STEP-UP OUTPUT 
and quality of work- 
manship, reduce indus- TYPE PHD 
dustrial accidents and PENTHOUSE 
employee fatigue with 
proper ventilating and 
cooling equipment. 
CHELSEA Fans re- 
move excessive heat, 
fumes, dirt, dust and 
TYPE IND EXHAUST FAN grit, also dead stale air. 
For factories, mills, thea- 30 models, in over 200 
tres, schools, hotels etc sizes, are available, and PE ie 
fam oF Blower is EXHAUST FAN 
from 24” to 72° especially engineered 
and tested for its 
recommended applica- 
tion. All ratings are 
certified by P.F.M.A. 
test methods to insure 
proper performance. 


CHELSEA FAN & BLOWER CO.,Inc. 


PLAINFIELD, NEW JERSEY AIR BLASTER 


FREE BOOKLET 


ON ALCOA’S NEW, 
ALL-PURPOSE COILED TUBE 


This new booklet gives complete facts about 
UTILITUBE—Alcoa’s new, all-purpose coiled 
tube. Alcoa UTILITUBE is designed to handle 
fuel and lubricants in engines, air in instrument 
systems, fluids in hydraulic systems, cutting 
compounds in machine tools, ete. 

It will save you up to 40% on tube costs. It gives 
you 3 times more feet per pound. It forms, flares and 
bends more easily than annealed copper. It will not 


gum, sludge or discolor the fluids it carries. Write: 


ALUMINUM COMPANY OF AMERICA 
836D Gulf Bldg. © Pittsburgh 19, Pennsylvania 


ALCOA 
UTILITUBE @ 


COMPANY OF AMERICA 
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WRITE TODAY: Dept. Poi: 


Pyramid Instrument Corp. 
Lynbrook, New York 


Take the new Amprobe “1200” into your hand. Compare it with any 
other high-current volt-ammeter. You'll quickly recognize the ad- 
vanced engineering and design that have gone into the 1200”. 


ELIMINATES ERRORS: Exclusive doughnut-type transformer eliminates 
for all practical purposes the factor of error due to position of conductor. 
COVERS NINE RANGES: 0-15/60/150/300/600/1200 (yes, 1200) amps AC, 
0-150/300/600 volts. SAFER: Probe jaws insulated right down to the 
sockets. Voltage test lead plug automatically insulates itself when removed 
from meter. MORE CONVENIENT: So compact, carry it in your pocket! 


Send Bulletin No. 128, describing 
new Amprobe Models “1200” and 
“600”. 


Send 16-page manual of time- 

saving uses: “Servicing with the 

Amprobe”. 

Only $67.50, with leather case and leads. Also Amprobe “600”, up to 

600 amps, $59.50. Pyramid Instrument Corp., Lynbrook, New York. 
(Export Division: 458 Broadway, New York City. Cable: Morhanex). 


AMPROBE* 


the only pocket-size snap-around volt-ammeter 


Name 


Company 


Address 


City Zone State 
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Descale 
Your Heat 
Exchangers in Place 


O MORE dismantling and reassembling clogged 
heat exchangers! 


Now clean them in-place. 
Simply circulate through system specially designed 
Oakite scale-dissolving, sludge-removing materials. 
Method much faster, far safer than manual rodding, 
drilling, lancing. 


FREE “54” Digest tells all about this—other time- 
and money-saving Oakite cleaning shortcuts. Write 
Oakite Products, Inc., 23 Rector St., New York 6, 


N.Y. 
ust 
| 
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Test for Electrical 
LEAKAGE SHORTS BREAKDOWN 


with 


**HYPOT” 


JUNIORS 


HIGH POTENTIAL 
TESTING 
INSTRUMENTS 


i 
WRITE FOR 
BULLETIN 4A 


@ ONLY ONE instrument necessary 
to make high potential tests for 
leakage, breakdown or shorts! 

@ PORTABLE, with rugged steel 
case...Operates in any position! 

@ SAFE to use, with protected test 
leads, shielded high voltage, 
grounded case! 


@ VISUAL INDICATIONS from neon 
lights give positive test results. 
Audible test indication for leak- 
age also available. 


@ RANGES 0-1500 to 0-6000V.A.C. 
output. Other “Hypots” to 
50,000 V.A.C. output at 5 K.W. 


@ SIMPLE—only three eosy steps 


@ WRITE for complete data on 
to make a complete test! 


“HYPOTS” for your jobs. 


Associatep 


3770 West Belmont Avenue, Chicago 18, Illinois 
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| COMPACTNESS, EASE OF REGULA- 
TION, LOW MAINTENANCE-IN THE 
WING FORCED DRAFT BLOWER 


VOLTROL 
(Volume 


TO WIND Control) 
DUCT VANES 
Can be Mounted 
Vertically or 
Horizontally 

VOLTROL 
FULLY VANE 
ENCLOSED CONTROL 
DUST-PROOF / /AECHANISM 
MOTOR LEVER FOR 


CAPACITY REGULATION 


Wing Axial Flow Blowers for over half-a-century 
have been delivering consistently satisfactory 
performance in thousands of boiler plants. Today's 
Wing Blowers with many superior features—such 
as the Voltrol Vanes for capacity regulation down 
to 10% at maximum—are to be found as standard 
equipment on many of the country’s leading makes 
of boilers. Photo shows typical installation on an 
oil burner windbox. No ducts or extra supports 
required. 


50 Vreeland Mills Rd. 


| J. Wing Mfp.Co. Linden, New Jersey 


Offices in Principal Cities of U.S. & Canada 


AXIAL 

FLOW 
FORCED 

DRAFT 
BLOWERS 


POWER + APRIL 1952 


— 
FLANGE AIR STRAIGHTEN- WINGFOIL FAN WHEEL 
, 
i j 
| 
| 
| 
| 
\ @ 
| 
In 
oul 
@ 
: | sLowens DRAFT INDUCERS TURBINES 
= 


Bartlett-Snow 
coal handling 


“Tynone 


@ The illustration above shows the first 50,000 KW unit 
of a plant which is to be extended into a 170,000 KW 
station. All coal handling equipment including the track 
and reclaiming hoppers and grillage, duplex feeder, 
single plate feeder, conveyors, galleries, surge hopper 
and all supporting structures were detailed and fabricated 
in our shops and installed by us to Sargent and Lundy’s 
specifications. For maximum efficiency and fixed unit 
responsibility, let the Bartlett-Snow coal handling engi- 
neers, with their long experience and complete facilities, 


work with you on your next job. 


5 


General View of Tyrone Power Station 
Kentucky Utilities Company 


Sargent and Lundy 
Consulting Engineers 


Track and Reclaiming Hopper, Crusher House, 
Stocking Out Conveyor and Storage Yard 


Single Plate Feeder Discharging Reclaimed 
Coal to Main Balt Conveyor System 


+ 
~ 
TLETT 
-SN ERECTORS 
CLEVELAN 
i 
Builders of Equipment for People You Know . 


FOR ALL POWER APPLICATIONS 


DARCOID 


| 


MECHANICAL PACKINGS | DRY TYPE 
AIR COOLED TRANSFORMERS 


Less weight per KVA. Class ‘'B"’ insulation, 80°C 


GASKETS & PUMP PACKING temperature rise. No oil nor other coolants. No 


of all types—fire, water, suction and discharge; 


> 


145 Sixth Avenue 


ae maintenance nor frequent inspections. Available 
of all descriptions in 9 KVA through 500 KVA sizes. Write for 


| catalog AC 186. 
HOSE 


explosion-proof steam hose 


COMPREHENSIVE STOCKS 
PROMPT DELIVERIES | 
From Distributors In Principal Cities 


The DARCOID COMPANY 


INCORPORATED 


ACME ELECTRIC CORPORATION 


New York 13, N. Y. | 464 WATER ST. CUBA, NEW YORK 


Depend on DARCOID to DELIVER! 


ASSEMBLY And ERECTION ... Steam generators, 
Turbo generators, Diesel engines, Cooling towers. 
HIGH PRESSURE PIPING .. . Shop fabrication 
and installation. 


We personally direct projects anywhere in the United 
States. We welcome the opportunity to bid on contracts. 


New--20-Page brochure 


Send for your Free Copy today! 


WINGER CONSTRUCTION CO., OTTUMWA, IOWA 
\ PLEASE SEND US A COPY OF YOUR NEW BROCHURE 
NAME 
ADDRESS 


Wi FR) constRUCTION Co. 


OTTUMWA, IOWA 
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“Toke 


Look behind this new Taylor Dial 


and you will see an all-new movement design that gives 
greater accuracy, greater flexibility of adjustment, and 
greater convenience for temperature, pressure and load 
applications. 


FOR TEMPERATURE, mercury actuation uses a new Bour- 
don spring that gives greater accuracy and sensitivity 
and 100% over-range protection, short range spans, 
and smaller bulbs for installation convenience. Avail- 
able also with gas, organic liquid (Monolex) or vapor 
actuation to fit every temperature requirement within 
the limits of —100° to +1200° F. 


FOR PRESSURE, there are range spans from 12 psi to 
20,000 psi, Bourdon springs or C springs in a variety 
of metals to fit required services. Standard thin dia- 
phragm volumetric pressure systems #an also be used. 


TAYLOR INSTRUMENTS 
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MEAN 


FOR LOAD, a new mercury Bourdon spring has been 
developed for highest accuracy with Taylor tension 
and compression load elements. 

THE NEW CASE is made of die-cast aluminum, can be 
face or flush mounted, is fume and moisture proof. 
Special pointer permits easy, accurate zero settings. 
Take your choice of double-strength sheet glass, shat- 
terproof glass or anti glare glass. Ask your Taylor 
Field Engineer, or write for Bulletin 98214. Taylor In- 
strument Companies, Rochester, N. Y., and Toronto, 


Canada. 


Instruments for indicating, recording and controlling 
temperature, pressure, flow, liquid level, speed, 
density, load and humidity. 


ACCURACY FIRST 
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GH PURITY 

d, Process & Other Needs 
THE LOW COST" 
MONO-BED WAY 


Operating on the most efh- 
cient deionizing technique known 
(intimately mixed cation and 
anion resins in a single unit 
tank), the raw water passes 
through a Penfield Mono-Bed 
Demineralizer only once — yes 
comes out with a mineral con- 
tent of virtually zero. No heat or 
steam power is ever required, 
and regeneration of the resins is 
accomplished by simple oa 
and displacement methc 


“COSTS LESS TO PURCHASE, OPERATES 
LESS PER 1000 GALS. 


For Boiler Fi 


or 10,000 g. p. ey 
make important savings | 
Write today for new 


Syetens to 
you both original A and operating costs 
italog showing all Peuficld water-treating equipment 


PENFIELD MANUFACTURING CO., INC. 
19 High School Ave.. Meriden, Conn. 


FILTERS SOFTENERS DEGASIFIERS DEMINERALIZERS 


@ Push - Button 
Operation 


@ True readings, 
regardless of earth 
resistance and con- 
dition, stray fre- 
@ Completely Self- quencies, voltages 
Contained or currents 


@ Direct-Reading 


YOu can be sure of safe, effec- 
tive grounding of all types of elec- 
trical systems when you test with 
the light, easy :o-use Vibroground 
Simple operation and built-in ac 
curacy virtually eliminate reading 
errors. No leveling, cranking or 
outside power source is necessary: 
and direct readings are independ. 
ent of auxiliary probe resistance. 

Full data on Vibrogrounds, 
including testing techniques and 
illustrations, is yours for the asking. 


10s 
SSOCIATED RESEARCH, 


"Precision Instruments Since 1936" 
3770 WEST BELMON!] AVENUE © CHICAGO 18, ILLINOIS 
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There’s always room and BIG PAY 
in POWER 


Here's the information 
you need to equip your- 
self for a better job. 


| UNDREDS of men 

are using this 
practical library to 
reach the top in the power plant field. It brings you a com- 
plete education in power plant practice; it packs between 
the covers of 6 concise volumes a wealth of information 
on boilers, steam engines, steam turbines, pumps, boiler- 
feed apparatus, ete. Not only do you get the “how to” of 
every phase of power plant work, but this library gives you 
the fundamental principles in back of each phase and tells 
you “where,” “when,” end “why” a job should be done in a 


particular way. 
The Library of 


POWER PLANT PRACTICE 


By TERRELL CROFT 
6 volumes, 2477 pages, 2404 illustrations 


"Tae Library of Power Plant Prac- 


6 powerful tice is the standard of the power 
self teachers plant field. It is accurate—it is thor- 
pig eae ough—it is complete. It is the result 


of years of experience with power plant 
problems. The man who has it has the 
best. The Library covers the whole 


Steam Engine Prin- 
ciples and Practice 


field—nothing is omitted. The solution 
4. Practical Heat— of every problem is plainly worded or 
“Part I explained with a clear illustration. The 


little stickers and the big, troublesome 
problems are all worked out in advance 


Steam Turbine Prin- 
ciples and Practices 


6. Steam Power Plant | for you. There can be only one result 
Auxiliaries and Ac- | from studying these books a few min- 
ae utes each day — more money in your 

pocket. 


Covers power plant work inside-and-out 


No books dealing with the work of the power plant man were ever sv 
complete—so authoritative—so practical in text and illustrations as these 
The man who puts this set of books into his library can do so knowing 
that he has the utmost in power plant books—a set that will give him, in 
language he can understand, all the information he needs in order to 
get ahead in his wo 


Easy to Understand 


These books are written in everyday easy-to-understand language. They 
are written to help the man on the job. It is just as if the author 
were working in the plant by your side and giving you the benefit 
of his vast knowledge, man to man. There is no bunkum in this 
Library, nor is it cluttered up with — theories. It is a Power 
Plant Library FOR POWER PLANT MEN 

Glance at the titles of the books in the photograph. They will give 
you an idea of how completely this Library covers Power Plant Practice 
Here you have al! the information necessary to make you indispensable 
on the job. 


See it 10 days — Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Practice L ibrary for 10 days’ examination. If you decide 
to keep the books after examining them, just send $2.50 an then $4.00 
a month until the total low price of $22.50 has been paid. Sce the 
coupon below for details. Send it Now and HOLD THAT TOR! 


W/, McGRAW-HILL 
ON-APPROVAL COUPON 


S. and Canada 


Books sent on approval in lL 


McGRAW-HILL BOOK CO., INC., 330 West 42nd St., Cc. 
Ship to me charges prepaid the six volumes of 
a Power Plant Practice. If satisfactory, I will send $2.50 in ten 1’ 
g days and $4.00 a month until the price of $22.50 has been paid 1 
@ If not wanted I will return the set to you ' 
§ Print Name Py 
Home Address 

City Zone State 

1 Company 
Position 8 
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A casting alloy offering extra hardness at elevated 
temperatures, pronounced resistance to galling and 
seizing, and excellent corrosion resistance. 


One of the hardest and strongest of the non-ferrous 
casting alloys, “S’’® Monel is particularly suitable 
for parts subject to high stress and severe friction 
under corrosive conditions. 


“S” Monel’s low coefficient of expansion, high 
density and corrosion resistance enable it to give 
excellent service where clearances are small and 
operating temperatures subject to’ considerable 
variation. 


The principal characteristics of ‘‘S’’ Monel are: 


Typical Applications of "S” Monel 


bushings 

sleeves 

ejector nozzles 
direct-acting pump liners 


valve discs 
valve seats 
impellers 

wear rings 


Mechanical Properties of "S” Monel* 
(Age-hardened) 
80-115,000 psi 
120-145,000 psi 


Yield Point 
Tensile Strength 
Elongation in 2-in 
Hardness (Brinell) 


Coefficient of Thermal Expansion 
(32°-212°F.) in. in 


Hardness of "S” Monel at Elevated Temperatures* 


(As-cast condition) 


Brinell Hardness 


321 
321 
311 
311 
1000 321 
1050 335 
1100 293 


Temperature, °F. 


* Average properties—not to be used for specification, 


POWER + APRIL 1952 


Hardness: “S’’ Monel can be age-hardened to 300- 
375 Brinell. It retains this hardness even at elevated 
temperatures. (See table.) 


Resistance to Galling: “‘S’’ Monel is superior to most 
other hard metals in its ability to resist galling 
under severe conditions of pressure and friction. 
Often where lubrication is poor or absent entirely, 
“S” Monel has shown unusual resistance to seizing. 


Corrosion Resistance: ‘‘S’’ Monel is relatively unaf- 
fected by most commonly-encountered corrosives 
... reducing acids, organic acids, acid and neutral 
salt solutions, strong alkalies, dry gases, and most 
atmospheres. 


Erosion Resistance: Because of high hardness and 
toughness, ‘“S’’ Monel resists damage caused by 
cavitation, erosion, “wire drawing,” and particle 
abrasion. 


Weldability: “S’’ Monel is not recommended as a 
weldable material. 


Machinability: “S’’ Monel can be machined as-cast, 
and preferably so when only a moderate amount 
of machining is to be done. For extensive machin- 
ing, the castings may be softened to 235 Brinell by 
heat treatment. Subsequent heat treatments can 
restore hardness to the level of 300-375 Brinell. 


Right now, “S” Monel, like other Inco Nickel Alloys, is on 
extended delivery because so much is needed for defense. 
Therefore, it will pay you to anticipate your needs and order 
well in advance. Be sure to include NPA rating and end-use 
information. And remember, if you have a particular metal 
problem, you can always call on Inco’s Technical Service 
Section for help. Just write outlining in detail. For additional 
information on “S” Monel, write today for your copy of 
“Inco Standard Alloys for Special Problems.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Woll Street, New York 5, N. Y. 


MONEL® + “R''@MONEL + “K’@MONEL + “KR’@MONEL MONEL 
NICKEL + LOW CARBON NICKEL + DURANICKEL® 
INCONEL® + INCONEL + INCOLOY® + NIMONICS 
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FREE BOOK 
tells how to 
do this and 
scores of other 


painting jobs 


New free book tells how to get better paint 
results at lower cost . . . how to buy and apply 
the right aluminum paints. 

Alcoa does not make paint. We have prepared 
this book so you can know about the many new 
improvements in aluminum paints; can buy the 
correct paints without lengthy specifications and 
tests; can apply them best for lasting protection 
and good appearance. 

This book gives worth-while maintenance 
painting tips, includes coverage tables, tells what 
aluminum paints to use inside and out, on wood, 
metal, masonry and heated surfaces. For your 


free copy, attach the coupon to your letterhead 
and mail today. 


ALUMINUM COMPANY OF AMERICA 
Paint Service Bureau, 1794D Gulf Bidg., Pittsburgh 19, Pa. 


| 
Please send me a free copy of: “Painting with Aluminum.” 
Name (Please print)___ 

Address 


City — __State 


Look at this shield on aluminum paints made 
by ma y peiat using 
PIGMER NTS. 


ALUMINUM METAL & pain 


ALCOA 


ALBRON 


31 PAGES OF USEFUL INFORMATION 


How to Brighten industrial | 


equipment with just one coat 


don’t let 
these dates 
sneak up on you 


GUIDE 


where buyers 
look for sellers 


is coming 


JUNE 


CLOSING DATE 
FOR ADS! 


MAY 
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VETERANS’ HOSPITAL, ALTOONA, PENNSYLVANIA 
ANOTHER “F & E” SPREADER INSTALLATION 


THE MAGNIFICENT NEW VETERANS’ ADMINSTRATION HOSPITAL 
RECENTLY COMPLETED AT ALTOONA, PA. 


EXTERIOR OF POWER PLANT AND BOILER ROOM 


Nothing has been spared to make this wonderful new 
Veterans’ hospital at Altoona, Pennsylvania one of the 
finest in the world. That's why we at ““F&E” are justi- 
fiably proud of the selection of our Spreader Stokers as 
the heart of the heat and power generating system. 


These stokers with the exclusive electro-hydraulic drive, 


are superbly engineered, scientifically designed, and 
ruggedly built for years of dependable service. The Flynn 
and Emrich Co. specializes in the design and construction 
of the finest in all types of industrial fuel burning equip- 


ment. You are invited to consult with our engineering 
staff. 


FLYNN & EMRICH COMPAN' 
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| PROFESSIONAL SERVICES 


AMERICAN CALIQUA COMPANY 
Consulting Engineers 
HIGH TEMPERATURE WATER DISTRIBUTION 
SYSTEMS 
Space Heating and Industrial Processing 
District and Municipal Heating 


Room 1903, 155 B. 44th St., NYC 17, N. ¥. 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design Engineers 
Purchasing 
Specialists in 
Financing, Accounting & Other Operations 
231 So. La Salle St. Chicago 4 


WHERE 
TO BUY 


Featuring additional 
products, specialties 


& services for 
power plants 


BURNS & McDONNELL 


Consulting and Designing Engineers 


Kansas City, Mo. Cleveland, Ohio 
P. O. Box 7088 1404 E. 9th St. 


SANDERSON & PORTER 
Engineers and Constructors 


New York e@ Chicago @ San Francisco 


CARNAHAN & THOMPSON 
ENGINEERS 
Mechanical and Electrical Consultants 


320 Oklahoma Oklahoma City 2 
Natural Building Oklahoma 


SARGENT & LUNDY 


Industrial 
Engineers 

Waste 
140 South Dearborn St. Chicago, Llinois B urners 


GILBERT ASSOCIATES, 


Engineers and Consultants 


Industrial and Utilities, Power Plant Design and 
Construction. Rehabilitation and Maintenance 


J. E. SIRRINE COMPANY 


Engineers 


Design Reports 


Investigations — Reports — Design 
Procurement — Field Engineering 
Domestic and Foreign 
74 New Montgomery St., San Francisco 5, Calif. 


Reports ee aoe Water Steam Utilization Plans 14] Fourth Ave. 
"Shane Ganon Greenville South Carolina New York City 
BRANCHES: BOSTON 
INTERNATIONAL STANLEY ENGINEERING PHILADELPHIA - BUFFALO 
ENGINEERING COMPANY, INC. COMPANY 
Engineers CONSULTING ENGINEERS 


Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 


Hershey Building Muscatine, Ia 


AMERICAN 
Power Plants Consultations CHIMNEY CORP. 


LARAMORE AND DOUGLASS, INC. 


Consulting Engineers 
POWER PLANTS 


TRANSMISSION DISTRIBUTION 
DESIGN—REPORTS—APPRAISALS—RATES 
79 East Adams Street Chicago 3, IlUnols 


JOHN A. STEVENS, INC. 
Established 1909 
Consulting Engineers 


Power Plants Paper Mills 
Dye Houses Surveys 


GAGE GLASSES AND 
High Pressure Rubber Gaskets 
ALL SIZES TO FIT YOUR WATER GAGES 


BMAGNIFYING 


ERNST WATER sada & GAGE | co. 
Lowell, Massachusetts Send for Catalog LIVINGSTON, N. J 


LUTZ AND MAY 


Consulting Engineers 


STEAM, GAS & DIESEL POWER STATIONS 
PUMPING PLANTS—ELECTRIC SYSTEMS 
REPORTS— DESIGN—APPRAISALS 


1009 Baltimore Kansas City 6, Mo. 


SYSKA & HENNESSY, INC. 


Engineers 
Consultation Plans Reports 
Power Plants Disposal Plants 
Water Systeme 


New York, New York 


BOILER BAFFLES 
HIGH TEMPERATURE 
Refractory Cements 


114 East 39th Street SANFORD C. SMITH REFRACTORIES, INC. 
1715 NIAGARA ST., BUFFALO, N. Y 


“MONO” 


MORAN ENGINEERS 
Designers and Consultants 
Buildings — Power Plants 

Air Conditioning — Ventilation 
30 Church St. — New York 7, N. Y. 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design-Construction-Reports-Appraisals 

30 Broad Street, New York 4 


FRED L. PEARSON 
Reg. Mechanical & Electrical Engineer 


Steam — Diesel Power Plants, Water Supply 
Sewage disposal, Heating, Air Conditioning. 
Electrical distribution systems. Design Construc- 
tion and Supervision. 


1237 Majestic Building Detroit 26, Michigan 


Consult 
these SPECIALISTS 


Let them save your time by bringing their 
broad experience in their specialty to 
bear on your problems. 


STERLING TRAPS 
Return Traps—Lifting Traps 


Separating Traps 
ENGINEERING 
&™M FACTURING 


TEMPLETON BROS 
110 Business Street 
Hyde Park 36, Mass 


> PARK PLACE N.Y.C 


Ha co., INC. 
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A MESSAGE TO AMERICAN 


INDUSTRY 


ONE OF A SERIES 


Where you will find 
THE REAL REVOLUTION 


"lf we keep in mind the values of 
opportunity, competition, democracy, 
productivity, then it is our capitalist 
society which is the truly revolutionary 
one — the only society which offers true 
hope to the masses for release from the 
long nightmares of tyranny. It is we, 
not the Marxists with their reactionary 
ideas of the good dictator, who have the 
truly constructive, the truly revolution- 
ary ideal.” 

— from “Capitalism” by David McCord Wright. 


If we can only win recognition of this truth, 
we shall win the struggle of free men against 
communism. This editorial discusses some of 
the hurdles that must be cleared. 

To win the needed recognition that “our 
capitalistic society...is the truly revolution- 
ary one,’ we must keep pounding away both 
abroad and at home. That is because the 
communists simultaneously attack us on an 
international front and try to undermine us 
from within. 

The present drive to rearm ourselves and 
our allies is crucial to our self-protection on 
the international front. We must be prepared 
to meet the armed force of aggressive com- 
munism with armed force if we are to secure 
our physical freedom. 


Arms are not enoush 


But to re-establish parity in arms is only 
half of the battle. In the last analysis it is 
not the more important half. To be effective, 
our arms must be backed by loyalty of men 


to our ideals. So, both abroad and at home, 
we must win men to the faith that we do have 
“the truly constructive, the truly revolution- 
ary ideal.” 

On the international front, the effort to 
win adherence to such faith in our capitalist 
society meets tough going. That arises from 
the fact that in some of the countries that are 
allied with us in the fight against communism, 
capitalist society has offered to its people no 
such ideal. In varying degrees ‘‘the values of 
opportunity, competition, democracy, pro- 
ductivity” —those key aspects of American 
capitalism—are either absent or subordinated 
in their economic life. Indeed, the Wall Street 
Journal recently remarked that “to the 
European, capitalism has become synony- 
mous with cartels—and with the disregard 
cartels foster for the consumer, the worker 
and the over-all well-being of the nation’s 
economy.” 


No Simple Solution 


Nonetheless, many European labor and 
governmental leaders sincerely believe that 
cartels are essential to their economic salva- 
tion. They believe that without such restric- 
tions in congested European markets there 
would be intolerable cut-throat competition 
and instability of employment. Thus, when 
we point out that the cartel capitalism so 
prevalent in Europe lacks the constructive 
qualities of competitive American capitalism, 
we may offend European leaders whose 
wholehearted cooperation we need in the 
fight against communism. 
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But, if we soft-pedal that contrast, we 
sacrifice the opportunity to win understand- 
ing and loyalty from millions of Europeans 
who have had no chance to learn that capi- 
talism can be the constructive and liberaliz- 
ing force that it is in the United States. In- 
deed, when many of these millions embrace 
socialism it is not because they love it. They 
are rather desperately seeking a tolerable 
middle course between what they consider 
the hateful extremes of communism and the 
undesirable aspects of capitalism as they un- 
derstand it. 


New name not the answer 


We know that there is no easy way to 
handle the problems created by such mis- 
understanding of American capitalism. 
Neither do we share the belief that much of 
the difficulty would be overcome if we were 
to call American capitalism by some other 
name. By doing that, the argument runs, we 
shall relieve it from the unpleasant conno- 
tations that are attached to the word capital- 
ism in some other parts of the world. But, 
after all, if we are to give up all the terms that 
have come to mean something else in other 
parts of the world, we must begin by ditching 
the term “democracy” which, in the official 
jargon of the Kremlin, seems to mean what 
we call dictatorship. 

In spite of the difficulties, however, we 
must stick to this job of exporting the truth 
that our capitalist system does offer oppor- 
tunity, competition and democracy. We must 
let the rest of the world see that it means a 
continuous drive for increased productivity, 
and the search for profits by increasing sales 
and consumption, not by trying to sell less 
for more. 


Export alone not enough 


The spreading of truth about American 
capitalism will not be effective if it is merely 
directed abroad. Unless it is carried on at 


home also, it will lack the driving faith that is 

essential to any convincing export of this 
type. Nor will export alone come to grips with 
the communist attack on our country from 
within—an attack that gets too much help 
from loyal Americans who short-sightedly re- 
pudiate the basic principles of our institu- 
tions in their efforts to reform some of their 
deficiencies. For success both at home and 
abroad, we must have right here at home a 
much more militant recognition that it is in 
fact our capitalist society which offers “the 
truly constructive, the truly revolutionary 
ideal.” 

Here at home, too, this raises difficult com- 
plications. Businessmen who are among the 
leaders and principal practitioners of capi- 
talism, have generally been catalogued as 
conservatives. Hence, many people must 
stretch their imaginations a bit to see that 
businessmen are leaders of a development 
which has so greatly and so rapidly improved 
the lot of free men in America that it is truly 
revolutionary. 

These difficulties of definition, however, 
are relatively superficial aspects of the prob- 
lem of seeing our capitalist society clearly. 
The basic facts are that: 


American capitalism is leading free 
men to an ever higher material standard 
of living while respecting their spiritual, 
social and political freedom. 

Communism is leading its people back 
into a life of servile regimentation under 
dictatorship. 


American capitalism advances to high 
ground never before attained by free men. 
Communism retreats to ground that men 
with an appetite for freedom throughout the 
ages have sought to escape. If we can estab- 
lish this truth firmly, around the world, we 
shall no longer need to worry about com- 
munism. It will be hopelessly sunk. 


McGraw-Hill Publishing Company, Inc. 
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HOT PROCESS- 


Hot Zeolite Plant 


RAW WATER 
WLET 


ANTHRAFILT FILTERS 


|_| TO SERVICE 


CHEMICAL GRAVER "SPHERICONE” 
FEEDS 


When a large eastern refinery wanted the most modern, efficient 
and economical treating system to handle 200,000 gph of feed- 
water ... virtually 90 to 100% make-up ... for their 650 psig 
boilers, their engineers selected a GRAVER Hot Process-Hot 
Zeolite plant employing GRAVEX styrene zeolite. 


Advantages of this type of Water Conditioning System 


Facts about the GRAVER 
This Graver water treatment with hot zeolite was chosen because é " 
it offered these advantages over a hot process softener with hot equipment in this plant 


phosphate after-treatment: © One GRAVER SPHERICONE Hot Process 


unit 43 ft 6 in dia x 60 ft high. 
1. Lower hardness in feedwater. 


2. Lower CO2 in steam because of lower alkalinity. © Six GRAVER Hot Zeolite Softeners, each 
3. Lower chemical operating costs. 10 ft dia x 5 ft 6 in high. 
4. Low silica in feedwater. ; © Twelve GRAVER Anthrafilt Filters, each 11 


5. A uniformly low hardness in feedwater with possible rapid ft dia x 5 ft high. 
variations in raw water composition. 


The plant includes a single GRAVER SPHERICONE Hot Proc- 
ess Sedimentation Tank ... also the largest in the world ... to eccee 
handle the entire water supply. This exclusive tank design gives 
greatest clarity of effluent, and at the same time provides greatest 
economy in steel and manufacturing cost. e Write for further in- 
formation on the application of this type of GRAVER Water Con- 
ditioning System to your own feedwater needs. 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 


DEPT. P-HP, 216 WEST 14th STREET, NEW YORK 11. N.Y. 


©@ GRAVER Chemical Feeders. 


Write for Technical Articles: “Hot Zeolite 
Softening” and “Factors in Hot Process 
Softener Design and Operation.” 


W 
est 
a 
EXHAUST STEAM 
INLET 
4 
| 
A 
\ 
\ is 
\ / 
_ 
HOT ZEOLITE SOFTENERS 
B ¥ 4 
4 
GRAVER 
ow 
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‘Classitied Advertising) 


UNDISPLAYED 


payment count 5 average words as a line. 


undispla ertising rate is one-hal 
rate, in advance, 


Box Numbers—count as one additional line. 


vance for 4 consecutive insertions. 


—RATES— 


$1.50 per line, minimum 3 lines. To figure advance individual Spaces with border rules for prominent 
Position & Individual Selling 


‘of above The advertising rate is $16.25 per inch for all 


Discount of 10% if full payment is made in ad- An advertising inch ts measured %” yn on 
one column, 3 columns—30 inches—to a page. 


New Ads: Address 330 W. 42nd St., New York 36, N 


‘USED OR RESALE 
DISPLAYED 
display of advertisements. 


odvertising appearing on other than a contract 
basis. Contract rates queted on request. 


N. ¥., for May issue closing April 10th. 


Mechanical Engineers 
Junior Mechanical Engineers 


Wanted by rapidly growing 
Electric and Gas Company on 
East Coast. 


Experienced Engineers and recent or pro- 
spective 1952 and 1953 graduates required 
for steam power plant expansion program 
in Engineering Department. Work offers 
permanent employment with ample op- 
portunity for advancement for men with 
ability and initiative. 


Pleasant, congenial suburban community, 
having the advantage of proximity to a 
metropolitan area. 


Write, giving full particulars of educa- 
tion, experience and salary to: 


Box P-3650, POWER 
330 W. 42nd St., New York 36, N. Y. 


When required, personal interviews will be 


ged for gs or S y 


OPPORTUNITY 


FOR 
Deaerating Heater 


Engineer 


Large well established company 
offers desirable position to an en- 
gineer thoroughly familiar with 
the design and operation of de- 
aerating heaters to take charge of 
this department of the company. 
Location, New York City. Salary 

commensurate with quilications. 


Write full particulars of experi- 
ence and personal data. 


P3636, POWER 
330 W. 42nd St. 
New York 36, N. Y. 


WANTED 
MECHANICAL ENGINEER 


Experienced mechanical engineer with 
steam background capable of engineering, 
selecting equipment and designing steam 
plant, auxiliaries and distribution system. 
Electrical experience also desirable. Lo- 
cation, south. Write complete qualifica- 
tions in first letter, including references 
and salary desired. Details confidential. 


P-3646, POWER 
330 W. 42nd St., New York 36, N. Y. 


ENGINEERING 
DRAFTSMAN 
AND DESIGNERS 


Experienced in Plant Layout, 
Process Piping, Power and Light- 
ing Layouts, Structural Steel and 
Reinforced Concrete Design. 
Submit Complete Resume—Educa- 
tion, Experience and salary ex- 
pected. 
- The Solvay Process Division 
ALLIED CHEMICAL 


& DYE CORP. 
SYRACUSE 1, N. Y. 


WANTED: Experienced Power Station Engineer 
POSITION: Assistant to ’s.ager of Power Produc- 
tion with administrative responsibility of operating 
central stations totaling approximately 800,000 kw. 
LOCATION: Pennsylvania. 

ADVANCEMENT: Excellent for growth on job and 
Promotion in near future 

EXPERIENCE: 10 years minimum. with at least 
5 years in operation, maintenance or efficiency work 
in large modern steam-electric central station. Con- 


struction ant design experience will be considered. 
EDUCATION: BS. degree in Mechanical (pre- 
ferred) or Electrical Engineering from an accredited 
engineering college. 
AGE: 30-45 
Salary ate with fi 
All Hi will be ack 


Please send personal record to 
P-2126, POWER 
330 W. 42 St., New York 36, N. Y. 


WANTED 
MECHANICAL ENGINEER 


Established consulting firm, New York 
area, desires Mechanical Engineer, capable 
supervising starting, testing, operating and 
correcting troubles of steam-electric atation 
equipment. Plant betterment work involv- 
ing considerable travelling. Technical edu- 
cation, and plant operating or betterment 
experience required. State education, experi- 
ence and salary desired. 


BOX P-3637, POWER 
330 W. 42nd St., New York 36, N. Y. 


SELLING OPPORTUNITY 

Unusual opportunity for established Industrial 
Dealers, Manufacturers’ Representatives and Heat- 
ing Contractors to sell and supervise an outstanding 
nationally - known ~~? the of 
cheaper coals 
furnished Commission basis. Excellent possibilities 
in your area to sareone your income to $15, 
and ~— annually. Write 

. 0. BOX CHICAGO, ILLINOIS 


REPLIES 
Address to office nearest you 
NEW YORK: 330 Wes rf St. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


POSITION VAC aut 


DESIGNERS, LAYOUT Men and dened Drafts- 
men on steam turbines and related equipment. 

We are looking for men who prefer a steady 

in a thriving essential ae and who = en- 

joy living in a p rur 

10, 000 population. schools. Health 

ful climate and living conditions. Applications 

confidential. P-3215, Power. 


SELLING OPPORTUNTY - OFFERED 


SALES ENGINEERS, with niin in the 

sale of mechanical equipment, wanted for posi- 
tions involving general application and sale of 
heating, ventilating, and air handling apparatus 
for commercial and industrial buildings, indus- 
trial processes, and mechanical draft. Position 
are available at various locations. Personal in- 
terviews will be granted only after receipt of 
written application giving full details of experi- 
enee. Address: Sturtevant Division, Westinghouse 
Electric Corporation, Dept. AH, Hyde Park 36, 
Boston, Mass. 


“EMPLOYMENT SERVICES 


SALARIED POSITIONS $3,500 to $35,000. We 
offer the original personal employment service 
(established 42 years). Procedure of highest ethi- 
cal standards individualized to your personal 
an Identity covered; present position 
tected. Ask for particulars. - W. Bixby, 
ee. 270 Dun Bidg., Buffalo 2, N. 


SALARIED PERSONAL $3, ,000-$25, 000. This 

confidential service established 1927 is geared 
to needs of high grade men who seek a change 
of connection under conditions assuring, if em- 
ployed, full protection to present position. Send 
name and address only for details. Personal 
consultation invited. Jira Thayer Jennings, Dept. 
G, 241 Orange St., New Haven, Conn. 


POSITIONS WANTED 


1989 EE GRADUATE, age 35, now assistant 

superintendent of 50,000 Kw steam electric sta- 
tion. Entire time since graduation spent in some 
phase of steam electric station operation, except 
time spent in military service during WW Il. 
Familiar with oil, natural gas and coal fired sta- 
tions up to 900 pounds steam pressure. Consider- 
able experience training operators in all phases 
of steam electric station operation. Present posi- 
tion at a station employing 100 men. Seeking a 
ccaseenini position in this field. Will consider 
electric utility or industrial opportunities. 
PW-3707, Power. 


WATCH ENGINEER—Ass’t Power Ay 

married man. State of N. J. Gold Seal station- 
ary license. Sound technical and practical back- 
ground. Thorough experience modern power dept. 
Water-treatment, high pressure boilers, condens- 
ing and non-condensing turbo-generators. PW- 
3377, Power. 


MISCELLANEOSS 


ls Your Mind New 

to make what is probably the most significant 
decision of your life? If you know it is. Then 
you are, in complete challenge, expressly invited 
to link your future with that of a group planning 
to move to central Chile summer 1952. T 
families, men and women, plan to bargain as a 
group for home sites and live together as neigh- 
bors to establish a Chilean corporation to develop 
some essential industries and begin rather sig- 
nificant ibiliti For 

naire, Write G. D. Krouse, 1535 Whitney Street, 
Augusta, Georgia. 
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BUY or RENT From @ Dependable Equipment 


@ Reliable Rebuilding 
for YEAR GUARANTEE 
J. @ REAL VALUES 


SYNCHRONOUS MOTORS 550 V.D.C. MOTORS GENERATORS 
1 to 50 HP Moke Type Speed Low Voltage D.C. 
NEW and REBUILT G.E.(3) MPC 1045/1350 
TEFC—EX. PR.—Drip proof and 300 G.E. AC GENERATORS 
Splash proof—Gecred Head 
IN STOCK Chandeysson 


Hobart 
Chandeysson 


SQUIRREL CAGE MOTORS 
3 phase 


AC GENERATORS 
Driven by DC Motors 


FREQUENCY CHANGERS 
AND GENERATORS 


K 
TEFC(GH) GE. 
FTR-523 : RLC GENERATORS West. 


196 . 250 V.D.C. Motor Driven ELECTRIC HOISTS 


KT 
= 1000#% Y & T—D.C. 
cs 575 1000% Thor—Air. 
IK -E. 10003 Y & T—A.C. 
j Shepard—A.C. 
2000% R & M—D.C. (3) 
MOTORS Cr-Wh. 1900 | 


GUARANTEE 
YOUR INVESTMENTS! 
115 V.D.C. MOTORS G.E. 00// @ LAND gives 1 year 

Type cx 1200 guarantee. 
All equipment listed in 
stock. 
You can see your ma- 
125 V.D.C. Motor Driven chines run and tested 
Stabe under power before ship- 
West. (2) 
West. (2) Complete shop facilities 
G.E. with thoroughly trained 
= Machry. & experienced mechanics 
aa” (many have been with 
West. (2) us over 25 years). 
Responsible Organization 
—41 years’ experience. 


L.A. 
El. Machry. 


156 GRAND STREET Phone CAnal 66976 NEW YORK 13, N. 


POWER + APRIL 1952 


i 
Veltage 
6/12 
6/12 
6/12 
6/12 
150 G.E. ATI 0) 4 ASI = 
100 G.E. ATI 1200] 15 G.E. ASI 120 7 
65 El.Machry. BRKT 1200 1,500 Century 
H.P. Make Type Speed = 
250 G.E. KT 559 1750 230 V.D.C. MOTORS e GE 
200 Wagner RP226F 1800 D.C, D.C. A.c.| 150 
200 AlCh. (2) BB 880] H.P. Moke Type Speed KVA Make Input Output 500 West. 32 -- 
200 G.E. KF-6336 8801 is0 Lc. 1750} 62% G.E. 230 2401 1,000 G.E. 38 
150 West. cs 1150} 199 AL.Ch. 1150}50 Star 116 120] “150 Watton 40 
150 West cs 580 90/45 G.E. RF-17 950/475 35 G.E. 230 220] 1,000 Chandeyssoa 40 
125 Al. Ch. (5) AR 1750] 75 Cr..Wh. 53H 850/31 Ideal 116 440] ‘200 GE. 42 
100 West. TEFC 3600] 75 GE. 300|31 Ely. Machry. 230 440] 325 West. 50 
100 Al. Ch. AR 1150] 75 West. SK-180 GE. (8) 230 120/240] 1,500 GE. 50 
100 West. cs 870] 75 Cr. Wh. CMC 375/950 10 Burke 116 120] 1,500 Century 60 x 
100 G.E. IE-K 1800] 69 West. SK-160 eso} 7% Hertner 115 440] 1,500 G.E. 60 : 
100 G.E. K-544 1175] 60 West. SK 230 240) 1,000 G.E. 16 
75 West. (2) CS-654C 1150] 50 GE. CD 3600| 5. El Spee. 116 110 
18 G.E. (2) KT347 1150] 59 West. SK-160 1% Al. Ch. 280 110 
15 G.E. IK 900} 50 GE. RF-17 
es 400 (West. SK-103 1750 | K e Speed 
60 Howell SCR 1800] 40 G.E. RC-31 1700 | 400 GE. (4) 1200} Ste Make Frequency wet 
60 West. (2) CS-607 880] 40 GE. CD-1441 400/1500 | 325 GE. 1200 | 150 KW GE. 150 cy. aa, 
60 Rel. AA 8175] 40 Rel. 461T 400/1200} 30 Burke 1750} 154 G.E. 150 cy. 
60 G.E. 200/700 cy. 
60 G.E. 408 ey. ee 
50 400 ey. 
50 Elliott 
50 
H.P. Make Type Speed 25 ¥ 
600 Cr. Wh. 131AQ 607] 
500 G.E. (2) IM 450 
500 Ideal 1150 ; 
400 West. cw 460 
400 GE IM 870 
250 G.E. IM 435 | yp 
225 Wagner 25 cy. 710 
20 GE MT559Y 1170 | 800 it 
150 Wagner 31VRN 900 | 100 1 
150 Burke 720) 40 
125 West. cw 1760] 40 
126 Burke 600] 40 
100 GE MT347 1150] 39 | 
100 IM 690] 35 
75 Lincoln IXM 1750 i 
15 West. cw 1150} 25 
15 West. cw 26 
GE. ™ 690] 25 
60 GE MT533 1750] 20 ae 
60 West. 290] 15 
50 MT-536 1180] 45 
50 Wagner 1160] 
LA. OGH 870 
60 Cr. Wh. 900} 15 Ne 
50 GE. MT546 720} 10 
60 GE IM 490] 10 ELD. 
L. J. 
EST. 42nd 
INC 
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25,000 KEVA—20,000 KW, 80% P.F., 3 phase 60 cycle, 13,200 volts, 1800 RPM General Electric Company con- 
densing turbine generator unit 215 P.S.LG. 540-550° T.T. complete with direct connected shaft exciter, switch- 
board, a 30,000 square foot Westinghouse surface condenser and condensing accessories, including 2—150,000 
pounds steam per hour B&W sectional header cross drum boilers, 250 pres., 550° T.T. equipped with Taylor 


retort stokers. 


ACTUAL PHOTOGRAPHIC VIEW 


EXCELLENT CONDITION — COMPLETE INSTALLATION — PROMPT DELIVERY 


TURBINE-GENERATOR UNITS 
Condensing—3 phase, 60 cycle 


6250 KVA G.E., S-stage, 2300/4160 volts, 
2002 P.S.1., 600° TT. 

4000 KVA Allis, 2300 volts, 150-200 PSI. 

3750 KVA Westghse. 2300 volt, 200 PSI. 

2500 KVA G.E. Type ATB, Form HT, 
2300/480 voits, 3600 RPM, 2- 
becriag alternating current 
generator LESS TURBINE. 


2500 KVA Westghse. 2300 volt. 250 PSI. 

1563. KVA Allis, 600 volts, 200 PSI. 

1250 KVA G.E. AUTOMATIC EXTRAC- 
TION BLEEDER 2300 volts, 250 PSI. 

937 KVA Allis, 480 volts, 250 PSI. 

780 «©6KVA Allis, 480 volts, 150 PSI. 

625 KVA GE. 480 volts, 150 PSI. 


Non-condensing—3 phase, 60 cycle 
1863 EVA G.E. 600 volt. 250 PSL 20% 


gauge back. 

940 =6KVA Allis 2300/480 volts, 125- 
150 PSI 12% back. 

625 KVA G.E. 480 volts, 125-150 PSI. 
20% back. 

375 KVA Westghse-Moore 480 volts. 250 
PSI 5-10% back. 
EVA Allis 480 volts 125 P.S.I. 

125. KVA G.E., 2300 volts. 150-200 PSI. 
KVA Westghse. 2400 volts, 150-250 
PSI 10% back. 


Direct Current 


EW GE., 250 volt, 200 P.S.1., 
gauge back non-condensing. 
KW Westghse. 3-wire, 250 volt 150/ 
2502 P.S.1. non-condensing. 
KW (2) G.E., 125 volts. 200-275 PSI. 
KW (2) Westinghouse-Moore. 120 
volt, 200% P.S.1. condensing. 


60 KW (2) Elliott, 125 wolt, 200-250 


P.S.I. non-condensing. 


MOTOR GENERATOR SETS 


100 KVA Westghse. 60 cycle, 2400 volts, 
alternator connected 135 HP, 250 


volt direct current motor. 


6242 KVA GE.., 60 cycle, 2300 volt alter- 
nator to 75 HP, 125 volt DC motor. 
SO KW GLE. 125 volt direct current 1200 
RPM to a 3 phase, 60 cycle, 220 


volt syn. motor. 


10 EW G.E., 125 volt direct current to 
a 3 phase, 60 cycle, 220 volt motor. 


> 


SYNCHRONOUS MOTORS 
3 phase, 60 cycle 


5000 KVA Westinghouse, 4000 volt, 720 


RPM Electrical Syn. (condenser). 


900 HP Allis, 2200 volts, 150 RPM. 


April BARGAINS 
SPECIALLY PRICED 
800 = 60 cycle, 2300 volt, 600 RPM 
with 


hoes for direct connection to Diesel 
engine. 

2—225 HP, 400 RPM Buckeye Diesel 
engines each connected 1875 EVA. 
60 cycle 240 volt Electric Machin- 
ery generators. 

547 HP, 250% pres. and three 400 HP. 
225¢ pres. B&W water tube boilers. 

8000 sq. ft. Wheeler, 4400 sq it. 
Worthington, 2000 sq. ft. Worthing- 
ton and one 1500 sq. ft. Westing- 
house surface condensers. 

4900 GPM and 3500 GPM Allis 2-stage 
pumps, 130 ft. hd. each direct con- 
nected 400-325 HP Allis 3 phase, 
60 cycle. 2300 volt motor. 

2—1000 GPM, 1270 foot head, 4-stage 
Morris pumps each connected 417 
HP, 390% P.S.I., G.E. turbine. 

25 HP G.E. 60 cycle, 220 volt, 1170 
RPM T.E.F.C. motor. 


UNAFLOW GENERATOR UNITS 
625 KVA G.E. 240 volt generator con- 


nected 29°x36” Skinner horizontal 
engine, 150 PSI complete. 


KVA G.E. 240 volt generator con- 
nected Skinner Vertical engine 150- 
175 PSI complete. 


KVA G.E., 2300/440 volts generato: 
connected 23”x24” Skinner Horizon. 
tal engine, 125-150 PSI. 


EVA Westghse., 240 volt generator 
connected Skinner Horizontal En- 
gine, 125-150¢ P.S.I., 58 gauge back. 


Direct Current 


EW G.., 3-wire, 250 volts, 360 RPM 
cted Skinner verti- 
cal engine 150 PSI—5S% back. 


EW Crocker Wheeler 125 volt gen- 
erator direct connected Ames Ver- 
tical non-condensing engine 150%. 


KW Allis 125 volt generator con. 
nected Hill vertical Diesel engine. 


UTILITIES MACHINERY CORP, 


1965 EAST 6th STREET * CLEVELAND 14, OHIO + Long Distance 422 
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AVAILABILITY .. . SPEED . . . SERVICE . . . ECONOMY... these are the facets for which the O’Brien name is famous in the 
Machinery Industry. These are the factors behind which The O’Brien Machinery Company has built their business and reputation 
over the past 37 years, and-these are the reasons, so vital to National Production today, that O’Brien is called upon to supply 
the Nation’s leading Industrial firms with Power Plant and Metal Working Machinery of al! types. National production and De- 
fense requirements in today’s world demand speed and that’s why one source of supply for your Industrial Machinery is of prime 
importance to you. Splitting the responsibility for furnishing plant t wastes time, trouble and transportation. Why do 
it when time is so precious, dependability and delivery so vital to your production. From one source you can secure all your re- 
quirements, not only for Power Plant equipment, but also for Metal Working Machinery of all types. Place your complete order 
with . . . O'BRIEN . . . your responsible source of supply . . . and be absolutely assured of . . . Availability . . . Speed. . . 


Service and Economy. 


Read more about “The O'Brien Story” in the next issue of Power 


1250 KVA GM DIESEL GENERATOR SET 


MOTOR GENERATOR SETS 


1—1500 KW GE MPC 300 V 5000 Amp.—2150 
HP ATI-Syn Motor, 3/60/4000 Volt. Avail- 
able immediately. 

1—1000 K.W. West. 250 volt Flat Goppeund 
500 RPM 1440 H.P. West. Syn. Mtr. 
P.F. 3/25 cycle 2300 V. A.C. & D.C. | lg 

1—660 KW G.E. MPC—2400 amp. on volt 
514 RPM with 1050 H.P. G.E.—ATI Syn. 
Motor .8 P.F. 2 ph., 60 cy., 2300 v. A.C. & 
D.C. Panels. Can furnish 3 ph. 550 V. or 
2300 V. 

1—500 KW Westinghouse 250 Volt 900 RPM 
with 720 H.P. West. Syn. Motors 3/60/ 
6600/13200 Serial #813047 (year 
1935) See actual photo above 

1—500 K.W. Crocker Wheeler CCD, 250 volt 
720 RPM with 750 KVA Cr. Wh. S 
tor 3/6/2300 V. A.C. & D.C. a 

1—400 KW West. 500 Volt D.C. Any A.C. 
Voltage with 500 HP West. 350 RPM, 500 
Volt Motor for complete drive. 

1—360 ay! GE CY 125, 180 V., Sep. Exc., 1200 
RPM, 500 HP Syn. Mtr., 3/60/2300, 1942. 

1—300 K. WwW. West. 3 wire 125/250 Volt 1200 
RPM Generator (1938 year). Can furnish 
with suitable motor. Advise Requirement. 

1—300 K.W. Elliott 250 Volt 1200 RPM with 
500 H.P. Syn. Motor 3/60/2300/1200 RPM 
Controller & D.C. Pane 

2—:°0 K.W. G.E. Type MPC—250 Volt "1200 
RPM Nt og 200 H.P. Syn. Motor Drive 
A.C. & D.C. 


nels 
1—100 K.W. Al. Ch. 250 V. 1200 RPM 150 
H.P. Syn. Mtr. 2/60 or 3/60 any voltage. 
1—100 K.W. G.E.—C.D.—125 Volt D.C. 150 
H.P. GE Syn. Mtr., 3/60/220/440/1200 RPM. 
1—15 K.W. Burke 250 RPM 113 H.P. 
Burke—Syn. M.D. 2 or 3 ph, any voltage. 
2—50 KW GE. 500 Volt DC, 75 HP, 3/60/440/ 
1200 RPM. 
Smaller Sizes and Types—Advise Requirements 


CENTRIFUGAL PUMP 
Qu. GPM TNH Deser. Size HP Speed 
1 8,000 110’ Worthington 14” 300 1200 
1 6,000 110’ Ingersoll-Rand 12” 200 1200 
1 4,000 110’ Ingersoll-Rand 12” 200 1200 
1 3,500 47° Southwalk 12” 100 870 


CENTRIFUGAL PUMP [Con't) 


2 1,700 95° De Laval 10” 60 1750 
1 1,500 231’ Allis-Chalmers 8” 150 1750 
1 1/200 40’ Worthington 6” 15 1750 


DIESEL & GASOLINE 
GENERATOR SETS 


2—1250 K.V.A. GM 16 Cyl. 3/60/2300 New 
1946 Comp. Plant. ( Photo Above) 

1—987 K.V.A. GM 12 Cyl. New Engine. Re- 
built Gen. 3/60/480 or 2300. 

1—-625 K.V.A. Baldwin Series 600—New 1948 
—1500 hours. 3/60/2300/514 RP’ 

2—488 K.V.A. GM—West. 3/60/2200 360 RPM 
—New 1937. Complete Plant. 

2—875 K.V.A. GM 8-268A, 3/60/480/1200 RPM. 

1—300 K.W. GM New 8-268A, 230 DC. 

1—250 K.V.A. GM Twin 6-71, 8/ 60/220/440. 

1—125 K.V.A. GM New Twin 4-71, 3/60/220. 

1—125 K.V.A. Hercules. 3/60/220/440/1500 Hrs 

1—62.5 K.V.A. Cummins 6 Cyl. 3/60/220/440. 

1—56 K.V.A. Climax Gasoline. 3/60/220/1200. 

2—45 K.V.A. Chry. New 6 Cyl. 3/60/220/440. 


ELECTRIC MOTORS 


TURBO GENERATORS 


780 KVA G.E.-Moore RPM 
Non-Cond. 180 PSI 35 I 36. 
1—500 KVA West. Non- Cond. 3/60/220/440, 

150 PSI 10 Ib. B.P. 
2—375 KVA West. Non-Cond. 3/60/440 125 
psi 6 B.P. New 1938 


“Everything from a Pulley to a Powerhouse" 


Tom @EGISTEREO 


500 KW WEST. MOTOR GENERATOR SET 


TURBO GENERATORS (Con't) 


1—300 KW West. 3 wire 125/250 Volt ne. 
Non-Cond. Turbo Unit 125 PSI, 5 Ibs 
B.P. New 1938 
-15 KW G.E. Non-Cond. D.C. 125 volt. 
-85 KW G.E. Non-Cond. D.C. 125 volt. 


AIR COMPRESSORS 


12,000 CFM LR. Zushe 3.25 Lb., direct 250 
H.P., 440/3/60/360 
5600 CFM LR. PRE. 2, 42/251%4x30, 100 Ib. 
direct 930 HP Syn. 1 P.F. 2300/60/3. 
4690 CFM LR. PRE-2 ny 100 Ib. 
direct 804 HP Syn. .8 PF 2300/60/3. 
—3000 CFM GE Turbo 5 Ib. direct 90 HP 
440/3/60/3600. 
1400 CFM Sullivan WJ 3 Angle Cpd. 100 
psi 22/18x16 belt. 
1200 CFM LR. 22/13x16 100 psi belt. 
900 CFM CP 100 Ib. 9CP Portable Diesel 
Compressor, Pneu. tires 
734 CFM Sullivan. w- 13 18/18x8 60 Ib. belt, 
528 CFM CP NSB 14x12 100 Ib. 
371 CFM Schramm 7% Text. 100 Ib. 
368 CFM LR. ER-1 12x10 100 psi. 
-850 CFM LR. type 40 7/614x5 a cooled 
125 Ib. direct 75 HP 220/440/60/3 870. 
—896 CFM Sullivan type WL-60 100 psi. 
215 CFM Penna. 3A 10x8 50 Ib. 
173 CFM CP NSB 9x8 100 Ib. 
--1738 CFM Penna. 3A 9x8 100 Ib. 
122 CFM Worthington 4 Horiz. 100 Ib. 
89 CFM CP 6x7 TB 150 | 
-40 CFM I.R. Type 30 80 + Tank mtd. 7% 


HP 
21 CFM Curtis CJ-1000, 3 stage 850 Ib. 


-16.86 LR. Type 30, 3144/2x5 400 Ib. 
100 10CFM LR. Type N 26 Ib. or 25” Hg. Vac. 


BOILERS (ASME) 
106 H.P., Keeler, Self-contained, 125# 


-240 H. P., Keeler, Horizontal, Long-Drum, 
Water Tube, 


Hd 
390 H. P.. ‘Springfield, Cr. Drum, Str. Tube, 
Sect. Hdr. Water wail, 300 00x 


PHILADELPHIA’S LEADING MACHINERY DEALERS & EECLEITE 
1547N. DELAWARE AVE., PHILADELPHIA 25, 
*@ Telephone GArfield 6-1150 @ Cable Address O BRIEN PHILA. 


AFFILIATED WITH SOC EXPANSAO INDUSTRIAL SUL AMERICANA LTDA RIO DE JANE!RO — BRASIL 
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: SEARCHLIGHT SECTION 
‘JHE O'BRIEN S TORY’ 
‘ 
« ‘ ‘ 
1 
1 
1 - 
1 
1 
1 
i 
1 
lu. HP Make Type Volts Speed 
500 West. 6600 514 1 
400 G.E. Syn. 2300 «450s 
350 G.E. MT18 2300 400 1 
815 G.E. Syn. 2200 720 2 i 
200 West. Syn. 2300 1200 1 ; 
150 Ideal Syn. 220 1200 
125 West. Syn. (3 brg.) 550 600 2 ' 
125 Cent. sc 440 1800 rn 
75 West. cw 440 1200 
50 West. cs 440 3600 . 
JHE *RRIEN ACHINERY 
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MOTOR GENERATOR SET 


THE TRADE MARK WITH A MEANING 
SUCCESSFUL OPERATION GUARANTEED 
44th YEAR OF SERVICE—MEMBER OF A.R.A.* 


D. C. MOTORS 


Make Type Volts Speed 
GE. MCF 600 360/500 
600 525/720 

525 600 

QM-R. Brg. 250 140/170 
450 600/720 

MILL 230 400/800 
Mill 600 300/900 
550 415 

DYNA 250 1325/2500 
CCM-1I51H 230 1100 
MQ 250 300/900 
MPC 230 360/920 
mpc 220 400/500 
600 250/750 

83 230 890 
CMC-65H 230 1150 
SK-201 230 360/950 
MFC 250/1000 
SK-181 230 
TLC-50 250 


Make Cyeles Voltage 
GE. 25/60 4000 /2300x2300/4000 
GE. 25/58 4400/2300 
A.C. 25/60 11000/2300V 


SYNCHRONOUS CONDENSERS 


Qu. HP 
3 ph. 60 Cycle 12200 
Qu. Kw Make Speed D.C. Ac 
Velts Volts 
2 200° GE. 500 600 6600/11000 
1 1500 GE 720 600 6600/13200 
1 1500 Whse 600 600 2300/4600 
i 1500 GE 360 275 2200/4100 
1500 GE. 600 600 2300/4150 
2 1000 Whee. 900 600 2300/4150 
1 1000 GE. 720 600 2300/4600 
1 1000 GE. 900 260 6600 
1 1000(31)G.B. 900 250 2400/4800 
1 500 Whee. 900 250 6600/13200 
1 500 Whee. 1200 125/250 2300 
1 500 GE 720 125 2300/4000 
1 400 GE. 720 250 440/2300 
1 400 Whee. 1200 250 2300 
1 350 GE. 900 125 2300/4150 
1 150 GE. 1200 250 2306 
1 150 Whee. 1200 275 
i 150 GE. 1175 5 440 
1 140(3U)Cr. Wh. 125/250 
Ez. 1170 25 Qu. KW 
1 100 Delce 1200 125/250 440 1—3000 
i 6 GB 1200 125 1—1000 
1 75 GE. 1200 250 440 l— 500 
1 70 GE. 1200 To 220/440 
*25 Cycle 
Qu. 
1 
ROTARY CONVERTERS 


TURBO GENERATORS 
Make 


Dese. 

Condensing 200/' ISP 
3/60-Exc, & Surface Cond. 
Auto. Ext. Cond. 800 Ibs. -800* 
F.T.T. 175/200 Auto. Ext. 2300 
3/60 Exciter & Surface Cond 

Non-condensing, 175/200 Ibs 
5/20 Ibs. GBP., 480 


Al. Ch. 


2500 


GE. 


GE. 


1 750) «GLE. Condensing 4252-725°TT ISP- 
440 V. 3 ph. 60 cy New—1944 
1 500 Moore Non-condensing — 150/200 lbs 
ISP 5/35 lbs. G.B.P.—3/60/480 
volts direct connected exciter 
2 500 GE. 175/200 Ibs 
1LS.P., 5/30 B.P., 480/3/60 
1 400 Whee. Non-condensing 125/1508 ISP 
5/108 G.B.P. 240/480". 3 ph. 
60 cy. Qu. KVA 
300 GE Non-condensing 150/175% ISP 1250 
5/152 B.P. 480V. 3 ph. 60 cy. 1200 
t 300 «AL Ch. Condensing 425% ISP Geared to 1000 
1200 RPM 120/240V. D.C. 1000 
1 200 Whae. 


Non-condensing 150% ISP 7% 
B.P. 240 V. 3 ph. 60 cy 


Qu. KW 
1— 750 
1—1000 
1—1000° 


400 KW MADE UP MG SET 
CAN MAKE UP SIMILAR SET 


Kva. Make 


Volts Speed 


Whee. 2400/4800 600 


500 KW MG SET 
IN STOCK 
60 Cycles 
Make Type Ph. Voltages 
iE HT 3 13200x440/2200 
A.B.B OISC 3 13800/6900x480 
E. 1 22002480 
Pitts 22000x13200/2200 
1 6600x550 
A.C. 14200x2200 /480 
G.E HTH 3 2400x240/ 480 
Al. Ch OIsc 1 11800x6600 
Whee. JISC 1 34650x432 
Whse OIsc 3 13400%216 
vhse. OISC 1 44000 /22000x2300 
Whee OIsc 1 44000 /22000x2300 
GE HT 3 2400%240/480 
Whase. oIsc 1 34500x230/460 
GE 
Make Type Volts Speed 
GE. BHW 575 
A.C B-612 625 13500 
A.B.B. GRZ 625 6600/13200 


*This unit with full automatic control good for 
both 25 and 60 cycle 


* American Rebuilders Association — Member Body of A.S.A. 


BELYEA COMPANY, INC. 


OFFICE AND SHOP 


43 HOWELL ST., JERSEY CITY 6, N. J. 


2000 KW—MG SET 


IN STOCK 
A. C. MOTORS 

3 ph. 60 Cycle 

SYNCHRONOUS 
HP Make Type Volts 
2—3500 G.E. Ts 2300 
22100 GE. ATI 2300 
2—2000 Whae. 2300 
2—175 G.E. ATI 2300 
2— 900 AL. Ch (New) 2200 
3— 735 GE. ATI 2200/12000 
1— 500 G.E. TS 7657 2400/4800 
1— 450 Whee. Eng. 2200 
1— 450 Whee. 2300 
2— 350 GE. Ts 


Ts 


SLIP RING 

200 «GE MT 6600 
1— 500 Whee cw 550 
2— 500 G.E. unused M-574¥ 2200 
1— 500 GE. IP 550 
1— 500 GE IM 440 
— 250 GE MT442-Y 2200/4000 
1— 300 Al, Ch 3 Bre 2300 


1— 300 GE. ITC-5017 550 
1— 200) AL. Chal. ANY 2200 
1— 250 GE. MT-424¥ 4000 

1— 250 GE MT-559S 2200 

1— 200 GE MTP 440 
3-200 GE IM-17 440 
1— 150 new Whae cw 2300 
GE MT-566Y  440/2200 
100 GE IM-16 2200 
210 GE. IM 440 
Al Ch ANY 440 
1— 100 GE. MT556 2200 

1— 75 Whee. CW-T61 2200 

SQUIRREL CAGE 

GE. FTS5S9BY 440 
2— 450 Whee cs 2300/4150 
300 GE KT-574¥ 2300 

1— 200 GE. IK-17 440 

200 GE KT557 440 
1-200 GE. IK 440 

1— 150 Wstghse CS8568 440 
1— 125 Whee MS 440 

1285 GE. KF-TEFC 440 
2-125 Al. Ch ARW 2200 
100 GE IK-Vert 2300 

100 GE KT-513 220/440 


PHONE 
JO 2-3334 
Y. CITY LINE 
RE 2-7150 
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hip oN ; 
» 4 
MOTORS 
j 
4 12 
EQUENCY CHANGERS 
360 
120 
3600 
180 
i 800 
600 
at 128.5 
ie 
150 
23 120 
60 Cycles ‘ 00 Whse 2300 
— 100 Whee 550 600 
Qu. KW Make Speed Ac. i— 100 FM. 220 1200 
Volts Volts — 1— 100 EM. 440 600 
1—2000 GE. 514 600 13800 8 GE = 440 1800 
1—1000 Whse. 900 600 11000 4 
’ Qu. Kw 4 350 
505 
2 1000 505 
1 385 
585 
108 
357 
1750 
1170 
580 
450 
435 
435 
400 
695 
900 
1725 
3750 
354 
505 
880 
485 
3585 
1750 ij 
1150 
N. 
+ 
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SEARCHLIGHT SECTION 


... YOU CAN FIND EQUIPMENT YOU NEED — 
LARGE STOCKS - ON - HAND 


Our modern plant houses one of the nation’s largest 
stocks of motors and equipment. Here you will 
find row upon row of motors, rebuilt and ready for 
use to meet your requirements. From this complete 
stock you can be sure that you will find what you 
need and that it is quality equipment fully guar- 
anteed. 


HERE'S A PARTIAL LISTING OF OUR HALF-MILLION DOLLAR STOCK 
SQUIRREL CAGE SLIP RING AC SYNCHRONOUS 1000 Kw MG. SET 


MOTORS MOTORS MOTORS xw "Wet DC Gens, 


2 
3 Phase, 60 Cycle, 220 or 440 Volts | 3 phase, 60 Cycle, 220 or 440 Volts | 3 Phase, 60 Cycle, 220 or 440 Volts 275/187.6 V, 8 wire, 1820 
(*2200 Volts or higher) (*2200 Volts or higher) D/C TO 
P.F. 3 1420 HP ‘reat Syn. Motor, 
900 RPM 11,000 V. 60 Cy., 
8 ph. 8 Brg. on Castiron 
Factory Base. 


M. G. SETS 


Make Ac. 
2400 A-C (3-unit) 4800/2400 
2400 Westgh 
(3 unit) 4800/2400 
AL Ch 


os 


< 


G. 
G 
G. 
a. 
A. 
G 
G 
G 
A 
G 
G 
a. 


eco 


1. 
4 336 
AK (25 cy.) 
MOTORS 
G.E. IK 2 D. C. MOTORS D. T R 
Mill Type—Pedestal Bearing— ADJUSTABLE SPEED 

Reversing 230 Volts (*115 Volt) 
H.P. Make Volts 
3000 Westgh. (Tandem) 525 
ALCh. 1750 Westgh. 6 
*Westgh 1500 Westgh. 


AC. (New) APZ4458 Westgh 
GE. KT 1000 Westgh. 


Wesitgh. 110 


400/1600 ROTARY CONVERTERS 

300/1200 1000 G.E. 600 ¥ pe 
500 G.E. be 


OO 
ct 


U.S. (Vert.) SCV937 
RF-11A 


Hundreds of Smaller Motors 300/ 1200 
RD-10A 600/1800 
D. C. MOTORS oie. 


HI-PRESSURE PUMPS 230 Volts — Constant Speed CHANDEYSSON ANODIZER ENGINE-GENERATOR SETS 


Volts RPM 
NEW 1000 Amp. 40 volt. type NPT, || : 4801200 
of d/e to 60 HP A-28 Syn. Motor, 4801200 
NMZ 00 Ft. as 3/60/220, 600 RPM, 25°C. con- ye 
tinuous. 59: 135/880 1800 
ELECTRIC SHOVEL OR a -1551 110 DC 1000 
estgh. SK173 5 
CRANE DRIVE a 850 AC SYNCHRONOUS Onan 10L-103 115 
250 V. - VARIABLE VOLTAGE Cr.-Wh, oMC 
i— 25 KW DS Swing Generator : 2r.- Wh. Ph. Prim. 
i— 24 KW DC Crown Generator G.E. 3 Phase, 60 Cycle, 220 or 440 Volts 2 
Driven by (*2200 Volts or higher) 
190 HP Syn. Motor. 3/60/2300 v. SK933 P.F 
MOTORS 


8 
G.E. MDSI06 Hoist 4 
G.E. MD104 Swing G A 
G.E. MD104'% Crowd MANY OTHERS—1 HP and Up! 8 
ALSO 115 VOLT 3 


3 
3 
3 
3 
3 
1 
1 
1 
G 


75 ALCh. 2400 
SMALLER RATINGS 2400 te 120/240 


CHICAGO 


1320 W. CERMAK RD. 6 CHICAGO 8, ILLINOIS 
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GUARANTEED REBUILT POWER EQUIPMENT 
a 
500 °Fr-Morse HS 1200] 490 720 
450 °G.E. KF-567S 1200] 400 300 
400 Cont. (New) NZ 1200} 300 * 720 hd 
350 *Cr-Wh. 3600} 257 
300 *Westgh. cs 3600} 720 
300 «West. cs 514] iso 600 
300 525 
300 900 
250 600 
250 900 
277| 500 220/440 250 
200 240} 450 G.B (3 unit) 2300 125/250 
150 900 | 250 440 
900 | 200 Ridgeway 2200 250 : 
900] 150 G.E. 2300/440 250 
i 900] 150 GE. 440 250/275 
1200} 100 440 250 
1200] 100 220 250 
1200] 100 =G.E. Delco 440 120/240 
we 1500} 75 AL Ch 440 250 
100 60 AL-Ch. 2300 110 
100 40 Cr.-Wh 220 125 
100 40 -El-P-GE 440 250 3 
100 20 «GE. 440 250 3 
1 GE. 220 250 
10 GE. 440 125 
10 GE 440 250 
15 
75 Speed 
1000 D.C. To A.C, | 
15 1200 | 2300 
60 
50 
50 
4 
100 ALCh 2400 120/240 
i— 30 HP 1200 a = 
1200 
i j 
First Source for 42 Years of Quality Electrical Equipment 7 
fe 
i G ; 
¢ | 
} 
| | 
4 \ 
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SEARCHLIGHT SECTION 


2 ab — WESTINGHOUSE TURBINE - GENERATOR 


KVA Non-condensing — 4502 psig. with Changes 
A MODERN HIGH GRADE UNIT 


Above is our 2500-KVA., Westingh Non-condensing Turbo-G tor. It is one of the most modern, best conditioned units 
we have ever owned. Originally, we had two (duplicates): one has been sold to one of the largest Paper Mill Co.'s, and is 
giving complete operating satisfaction. Unit is good for 450% psig, on 50% B.P., with moderate changes. Voltage 3/60/2490. Is 


at 


now in dry storage. Had limited service. always proper t pection Reports. Drawings, Complete Specs. on request. 


SPECIALS: PRICED FOR QUICK SALES 
3—300-KW., WEST., Turbine Sets, Like New, 450% psig., 2300-V., with Switchboards, Evac- 
tors, Etc. 
G.E. Turbine only. 2300-V., 2502 psig. Cond. A-1. 
Condenser, 3640 sq. ft., 2-pass, NEW. Never Used. 


G.E., 2500-KW., Non-cond., 2300, 4160, 6900-V., 150/175 psig., 10/252 B.P.. Cond. First 
Class: Complete. 


Fairbanks-Morse Diesel Engine Generating Set, 333 KW., New, 1949. Cond. Perfect. 


The 625-KVA., Westinghouse Turbo-Gen- 
| erator, at the right, our own Property, is 
stored and ready for Immediate Installa- 
tion. With moderate Changes it is good for 


450% psig, 125¢ back and Voltage is 3/60/ 
2400. 


Always used as a Standby unit; Very Lim- 
ited Service, is like a New Machine. 


INSPECTION INVITED. 


ADVISE IMMEDIATE INSPECTION IF INTERESTED. ARE YOU? 


CONDENSING TURBINE SETS: WE OWN 20 COMPLETE UNITS OUTRIGHT. ALSO HAVE COMPLETE 
LINES OF BOILERS AND DIESEL ENGINES. 


TELEPHONE CHARLES WEAVER TELEPHONES: 
WRITE Electrical-Mechanical Engineers 
TELEGRAPH 4lst Floor Penobscot Building, Detroit 26, Michigan “s 1.6038 


DRAWINGS, COMPLETE DATA, PHOTOS ON ALL UNITS CHEERFULLY FURNISHED 
WHAT DO YOU NEED? e SEND US YOUR SPECIFICATIONS 
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For QUALITY -SERVICE-PRICE - - - “Check with WAGNER First!” 


A. C. MOTORS — SYNCHRONOUS 
Mfr 


OVER 46 YEARS OF EXPERIENCE is back of every machine sold 
by Arthur Wagner Company. Large stocks and modern facilities 
insure ample choice and prompt service at reasonable cost. All 
Wagner "Certified Rebuilt" equipment conforms to standards ap- 
proved by National Industrial Service iati Inspect our 
shop and stock—see why it pays to... “Check with Wagner First!" 


M-G SETS A. C. GENERATORS — 60 CYCLE 


Input V Volts Speed 
250 DC 900 


conv 
480 
430 
240/480 
480 
2400/480 
240/480 

Whse 2300 /480 

Gen. Elec. (2) 

Gen. Elec. 

220/440 AC 60 D y . Machy. 
Allis Ch. 220/440 AC 2 Gen. Elec. 240/4 
Whee 2200/440 AC 250 D 1 Whase. b.b. e 


220/440 AC 
220/440 AC 


Northw'n 
G.E. (2) 220/440 AC 
5 Star b.b. (3 220/440 AC 
*Syn. motor drive. 


500 
500/1200 
1150 
450/900 
575/1000 
1750 
700 
Reliance b.b. 5 
Gen Elec 
Elec 
Wheeler 
Whse. 


| 


Reliance b.b. 

Whee. 

G_E. b.b. (5) 

Whse, b.b. (2) SK97 

Gen, Elec. (2) CD83 230 


| 


n Elec. 
. 2200/4400V. 
in. Elec. 


EXPLOSION PROOF MOTORS— 
GEARHEAD MOTORS, AC & DC 


G.E. 
Ch, 2200V. 
e G.E 2200V 
@ FREQUENCY CHANGERS 
e 
e 


. Morse b.b. 
Gen. El 


CIRCUIT BREAKERS, AC & DC. 
SPEED REDUCERS 


D. C. GENERATORS 


Mfr. 
Gen. Elec. 
Whae. 


Elec. 
Gen. Elec, 1 
hse. b.b, 


W. RANOOLPH ST. MOnrce 6-1408 CHICAGO 7, ILLINOIS 
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n 720 
New CW364 1800 


Whee. 


. Type 
Cond. 
S7H59 


2 
220/440 
2200/440 


A 
A. C. MOTORS — SQUIRREL CAGE 
3 Phase 60 Cycle 220 or 440 Volts 


Mfr. 

G.E. 6600/4000 V. 
G.E. 2200V. 
Gen. Elec. 
Whse. 2200V. 

n. Elec. 
G.E. 2200/440V. 
G.E. 4000/2200/440V. 
n Elec 
Reliance b.b. New 
Gen E 


Gen Elec. 
Whse. 2200V. Ex. Pf. 


Reliance b.b. New 
Gen. Elec. TEFC b.b. 
Whse 
Al. Ch. 2200V. b.b 
Rel. TEFC New 
Gen Elec. 
Allis Ch. Vertical 
G.E. New b.b. HT 
Con, 2200V 
G.E, 2200V. 
Reliance bb New 
Reliance TEFC New 
Whase. 
Gen. Elec. 

en ec. 
Reliance 
Whse,. Expl. 


New 
Prf. New 


Reliance 
Vertical 
Us 


HO-166B 
. Elec KT556 
Reliance b.b. New CC505 
GE KT556 


Gen. 


Gen Elec. 
G.E. Vertical 
Reliance b.b. NEW 
Allis Ch. TEFC 
Howell b.b 

jen. Elec. 
Gen. Elec. 
Vertical 

Reliance b.b. New 

Howell TEFC 


GE A 
Reliance b.b. New 
Reliance b.b. New 


A. G. MOTORS — 25 


sya. 


MT343 


QUICK SHIPMENT FROM STOCK— 
LOW PRICES — FULL GUARANTEE 


Sen 


d for Complete Stock Lists 


ELECTRIC | 
MOTORS CERTIFIED REBUILT 
H 
700 Gen. El 2200 
NN Whee G 2200/440 600 
275 GE. 25 cycle ATI 220/440 750 
225 El. Machy. BRKT 220/440 1800 
220 GE. 3 brg..8PF ATI 220/440 600 
20 «GE ATI 2200 900 
200 Allis Ch. SPF 2200/440 720 
190 El. Machy. 3 bre. 220/440 614 
500 Whse.* 450 175 Whse 2 220/440 360 
300 750 150 Gen. Elec. ATI 220/440 900 
300 900 125 EL Machy, (2) 220/440 1800 
300 400 120 Burke b.b. AC19 2200/440 1200 a 
200 100 American b.b VGH 400 7 
20) 600 : 375 1200 
200 750 90 Ge Elec TS7545 +4 
150 600 
150 
105 
00 200 
1— 500 1-K 1800 
20 - 300 KTP561 1800 
60 1200 1 30) 
58 1200 1— 300 I-K 600 
45 Gen. 1— 250 * 
45 Gen. Elec AC 195 DC A. C. MOTORS — SLIP RING 1— 250 Kreis 
250 DC 3 Phase 60 Cycle 220 or 440 Volts 1— 200 San 
Cr. Wh bb DC Qu HP Mfr. Type Speed 1— 200 B60858 
20 «Elec. Prod. 135 De 1— 600 Gen. Elec IM 360 2—~ 200 
23° Whee 125 DC 1— 500 G.E. 3 bre. 450 200 1808 
25 G.E. b.b. New 250 DC 400 Gen Flee IM 514 Cost: 
t 3 “lec M-174 - 18 en. Elec 
350 DC 150 Allie Ch, 2200V ARW 3600 
i 125 D¢ I— 300 1800 2— 150 Reliance b.b. New B5085 1800 
250 DC 150 Reliance b.b. New 
i— 50 K63638 1200 
HP Mfr Type Volts Speed . i— 150 cs 120 
300 Pp ~ 2— 125 ARX-826 900 
150 : A ; 125 1800 
100 1 125 KG6324 1200 
75 A i— 125 sc 1800 
60 2— 100 50848 1800 
50 1 100 2 : 
Gen. Elec. (2) CD15 230 575/1150 C8505 1200 
»/50 Gen. Elec cD123 230 575/1150 75 Wagner 22VRM 1 
Whse SK110L 230 1150 1 75 Rel. TEFC New 3600 
30 =Whse. (2) SK90 230 1700 l= 15/90 Gen. Elec IK 3600 
tar bb 8B 230 75 GE. TEFC 2200V. New K-6325 900 
25 Gen. Ele CD85 75 ‘Reliance b.b. New 00 f 
2 GE. bb, New CDM93 1151150 1200 
25 Gen. Elec RF13 330 250/100 — 259 Alls Ch 122000 ANY 1200 
20/25 200 Gen. Elec. 60 900 
2 - 200 Gen Elec - 
20 1750 150 G. Vert. 60 450 
ANY B504 1800 
& SCBB 3600 
ANY 900 
KT352 600 
1300 50 KT546 720 
MT556 900 N505 1200/720 
I-M 514 cesou | 
0 Gen Elec I-M 1800 co 
- 100 GE. 2200Y. MT553 1200 K445 i800 
- 100 GE. Vertical MT553 1200 
50 Ge KT527 1800 
— 100 Cr. Wheeler SR #00 50 Reliance b.t C585 600 
KW Type Volts Speed — 100 Northwestern HW - 50  Whse. hitor C8505 900 
150 Whee. SK191 75 Whse_ 2200V. CR365 
125 Gen. Elec. 1290 Gen. cw +4 4 Gen Elec KT532 1300 
105 Century b.b. 1500 amp. on Gen. Elec. KT324 900 
Gen, lec. Le 20 700 GE bb M-6326 720 - 800 
60 Gen. 25/250 -b. = ~ 40 Whee. b.b. CR-504 1200/9006 
50 Allis Ch. (2) E 125/25 air. Morse 2 Louis Allis HD 900/450 
50 Cr. Wheeler 250 900 80 Whee. 2200V, Cw716C 900 
40 Whse SK | 250 oe 50 Gen, Elec. MT542 900 CYCLE 7 
3 2 2. 2 — en. Elec. 5 
OE New CDM93 125 1750 2— 40 Whee. 1200 ATI 440 
SK 25 5 i— 30 GE. Int. duty 531 200 5 
3 pong Elec. (2) RC 125 1150 2— 30 Gen. Elec. - MT226 3 Lo 60 Allis Ch. ARY 440 1500 
{ 20 Gen. Elec. b.b CDM 250 1750 2— 30 MT332 900 50 Gen. Blec, int MTC5337 440 750 
15 Cr. Wheeler bb. CCD 125 1100 1 50 Gen. Eee. 4A0 150 
15 Star bb. (5) 8Q 250 1500 3 20 30 Gen. Elec. a 440 750 Z 
¢ 
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The MILL MOTORS 
TURBO-GENERATORS 


Co. at Bargain Prices 


MODERN PACKAGE 


| with self contained condensers BUKLT 1943 — IMMEDIATE DELIVERY 


1350 K.V.A.— BUILT 1943 11417 Fe 


Working Pressure 200 P.S.1.G. 


-A-9593-99 & 2A- Capaci 200 P.S.1.G. 
: Westinghouse, Serial No. 2 nal pacity 
TURBINES: ulse reaction type—7 stages rae Steam Temperature 75,000 Ibs./hour 
—4800 R.P.M. Steam pressure 440 Furnace Volume Saturated 
pressure 27/2" vacuum Temp. 740°—we'd Temperature Sq. Ft. 
900—3 phase two pole 
yolts—100% P.F. BOILER DIMENSIONS 
itt WOUND FOR wide, 16’ 412" high, 15’ d 
THESE GENERATORS CAN BE 2300 OR 
APPROX. 1350 K.V.A.—3 PHASE—60 SPEED RE- ER TUBES 


OPERATION WITH TURBINE 


1667—114" Straight, 12° 


440 voLT 2" len 
DUCED TO 3600 R.P.M. ae. bent; 122-2” straight 
, 2200 Sq. ft— rst 2 rows above fire b. 

CONDENSERS: tubes 12 ft. — & Uptake Tubes 
vocuum ne. Oil Pump 

Condensers mounted below turbine. amounted on 42" bent 


mounted directly on unit. Unit complete 


WATER WALL SIDES IN FURNACE 
fab sub-base. 


HYDROSTATICALL 

-WOUND IN A Y TESTED 
THESE UNITS CAN BE DELIVERED RE ae 1951 BY PRUDENTIAL 
VERY SHORT TIME. FE INSURANCE Co, 


3 MODERN TURBO—GENERATOR SETS 


250 K.W. TURBINES: GENERATORS: Westinghouse, 312 K.V.A.—250 


Serial No. * K.W.—3/60/440 1200 r.p.m.—400 
type $4—5 stage condensing—28.5” Vac.—turbine speed 
440 /3 /60 6097—-gear speed 1200. Westinghouse-Moore reduct. amps.—80% P.F.—125 volts d.c. excitation—exciters 
.™ gear 6097/1200. direct connected 5.5 K.W. 
1200 R.P.M. UNIT IS MOUNTED ON PRE-FAB SUB-BASE. BUILT-IN OIL COOLERS. THESE ARE MODERN UNITS 


RECENTLY REMOVED FROM A NAVAL VESSEL. 


16 MILL MOTORS—Complete With All Controls | 


50 H.P.— 230 VOLTS D.C.— 600 R.P.M. 


The BOSTON METALS Co. All items can be seen 


313 E. Baltimore Street — Baltimore 2, Md. at the Boston Metals Co. 
Phone Curtis 5050 Marine Warehouse, Curtis Bay, Baltimore 
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worto's | INVENTORY 


TRANSFORMERS 
WORLD'S LARGEST INVENTORY 


PV KVA SV 
22000 00 667 460 
667 2300 
45/50000 4 — 500 230/115 
500 460 
- 500 2300 
500 3 230/460 

- 580 2 190 
- 450 230 
- 450 460 
400 ‘ 440/220 oe 
400 244/488 P.S. We stock | 300 8 new and rebuilt 1 HP 

100 HP 


13200 3—1250 KVA, G.E. transformers, 11,000 
_ Pr. V. with 4 taps on 33,000, 2200 Sec. 
V., 25 cy. 1 ph. (O.K. for 60 cycle). Ss. c. Ss. CY. 
115/230 secondary. | Ser. 2,297,476-7-8. Quan. Make 
PARTIAL LIST—2000 UNITS IN STOCK FROM ONE TO 333 KVA 
ALSO AIR COOLED AND SWITCH GEAR 


~ 


MOTOR GENERATOR SETS AC GENERATORS—ALTER- 
-DC NATORS—CONDENSERS 


Quan. KVA HP 
250 


872 smaller units 1 HP to 125 HP 


_DC—ADJ. ‘SPEED—230 Vv. 


Speed 
750/2000 


400/ 800 
400/1200 
500/ 750 
5675/1150 
450/1000 
560/ 780 
220/1000 
565/ 975 
400/ 800 
300/12 
300 
i. E. 250 
Rel. TEFC 400 
Cr. Wh. TEFC 500 
G. E. 500 
$27 smaller units 1 HP to 25 HP 


238 sets from 1 nf to 150 KW 
IP in stock 


SLIP RING MOTORS 


Quan. 


78 smaller units from 3 KVA to 
250 KVA 


ROTARY CONVERTORS CONSTANT 
W 


125/250 V. 
El. Dyn. 


West. 125/250 V. 
P.S.—We Stock Explosion-Proof Motors— q G, E. 170 V. 
Class 1-D & 2-G Al, Ch. 
< 125/250 V. 


1200 
West. 1615/1785 
25 H Star 1200 

Note: 6000 Con- 20 KW (2) G.E. 1200 
requency Chang » 

837 smaller units 1 HP to 125 HP SEND US YOUR INQUIRIES! Plus Vea 


PHONE LD65 
New ond Rebuilt N.Y. 
MOTORS.) MG SE TRANSFORMERS” CONTR 
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SEARCHLIGHT SECTION : 
¥ 
SQUIRREL CAGE—60 CYCLE 
HP Speed Make 
500 514 West. 
450 720 G. E. 
400 (2 514 West 
KVA 
1—8750 
1—3000 A 
3— 2500 
3—2000 
5—1500 
1—1500 
3--1000 
4 —1000 
3—1000 
1—1000 
3— | 
2— 833 
4— 750 4 
3— 667 | 
Tos] 
q 
KW Make Volts RPM Cycle ‘ 
1500 G. E. 300 720 60 
1000 G. E. 600 2500 900 60 . 
1000 G. E. 250 1675 600 40 
1000 West. 250 1500 900 60 Q : 
750 Al. Ch. 275 1500 1200 60 1 650 G.E S 
600 G.E. 250 1250 720 60 1 300 G. E. 400/ 800 Z - 
500 West. 125 1000 600 60 250 West. 250/ 675 
500 West. 250 1000 720 60 250 West. 540/ 3000 
500 G. E. 250/275 800 900 60 125/190 G. E, 260/ 400 
500 G. E. 275 720 900 60 150 West 320/ 550 ‘ 
400 West. 125/250 710 720 60 oer ; 
400 West. 500 650 139 60 ye 
$25 G. E. 500 500 720 60 100 
300 West. 275 412 225 60 
800 West. 550 400 450 60 - 
200 West. 600 400 250 25 7 ‘ 
200 West. 250 375 750 25 3 F 
170 G. E. 125 375 1200 60 
Vent 195/95 350 720 60 
300 750 25 
312 1200 60 
300 600 60 2 ci. 
300 180 60 
600 1800 G. E. SS | 
500 1800 G. E. — 
500 514 Al. Ch. . 
400 514 G.E. 
400 435 West. Qua ‘2 
300 500 G. E. 3 ; 
300 450 G. E. 3 1500 
300 600 G. E. 450 
250 600 G. E. 1200 : 
250 480 G. E. 1200 : 
200 600 G. E. 750 ; 
200 450 Burke 750 j 
( to 25000 
287 
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SEARCHLIGHT SECTION 


because: 


MANUFACTURING 


So—Bu 


There’s more than 
40% to 60% SAVINGS on 


SCHOONMAKER DEPENDABLE 


DIESEL POWER 


Each Schoonmaker-sold Diesel Engine Unit is fully 
REMANUFACTURED in our plants by highly skilled, 
factory-trained Diesel engineers. Only genuine fac- 
tory-made and approved parts are used and all RE- 
in strict accordance with 
manufacturer's recommended procedures. Prior to A Uist OF 
shipment every engine is subjected to a FULL LOAD 
operating test in accordance with DEMA standards. 


The Schoonmaker Plants and Warehouses located 
in Jersey City, N. J. and Sausalito (San Francisco), 
California give NATIONWIDE SERVICE from Coast to 
Coast with modern, efficient and reliable facilities. 


Our reputation and many years of experience and 
SPECIALIZATION in Diesel power equipment gives 
you value that money cannot buy elsewhere. 


y SCHOONMAKER because you buy the 
FINEST in DEPENDABLE DIESEL POWER. 


SCHOONMAKER CO.. INC. 


52 CHURCH ST., NEW YORK 7, N. Y. 


PLANTS AND WAREHOUSES: 
JERSEY CITY, N. J. AND SAUSALITO (S.F.) 


CALIFORNIA 


PLANT. 


PORTION OF ENGINE REMANUFACTURING FLOOR AND ONE 
OF THE ENGINE TEST STANDS AT OUR SAUSALITO, CALIF. 


KW MAKE MODEL 
1500 Fairbanks Morse 33E16 2000 
1230 Nordberg F6G168SC 1750 
1136 Fairbanks Morse 38D 1600 
1000 General Motors 16-278A 1600 
750 General Motors 12-567 1080 
500 Alco 6-12-1/2x13T 750 
500 Worthington EE 50 
500 General Motors 8-567 720 
340 Baldwin 510 
320 Buckeye 80 480 
300 Enterprise DSG-6 450 
300 General Motors 8-268A 450 
264 Superior KNA 396 
167 Ingersoll-Rand 255 
160 Buckeye 80 240 
100 General Motors 3-268A 150 
100 Worthington BB-5 150 
General Motors 6-71 90 
Caterpillar D-8800 76 
ALTERNATING AND DIRECT CURRENT UNITS 
STANDARD AND SPECIAL VOLTAGES AS REQUIRED 
GUARANTEE! 


3 Phase 60 Cycle 
25000 KVA G.E. Cond. 13200 V. 250-Ib. 
6250 KVA A. Ch. Cod. 4160 V. 200-Ib. 


5000 A G.E. Non-cond. 13800 V. 600- 
—125-lb. Extr. 50-Ib. Exh. 


5000 West. Cond. Extr. a V. 300-Ib.—25- 
Ib. Extr. 


2500 KVA G E. Cond. 2300 V. 150-Ib. 
1562 KVA A. Ch. Non-cond. 480 V. 200-ib.— 
15-Ib. Exh. 


1250 KVA West. Cond. Extr. 480 V. 200-Ib.— 
25-Ib. Extr. 


625 KVA West. Non-cond. 480 V. 200-ib.—10- 
Ib. Exh. 


BOILERS 
100,000 Ibs. B. & W., 450 Ibs. 
50,000 Ibs. B. & W., 400 Ibs 


TURBO GENERATOR UNITS , 


30,000 Ibs. B. & W., 400 Ibs 


ENGINE GENERATOR UNITS hd 


3 Phase 60 Cycle 
750 KVA Ames vert. Uniflow 2300 V. 
625 KVA Skinner vert. Uniflow 480 V. 
625 KVA Skinner Uniflow 240 V. 
312 KVA Skinner Uniflow 240/480 V. 


= 3— 200 KVA G.E. 13200/2300 volts 


DIESEL GENERATOR UNITS 


3 Phase 60 Cycle 
1250 KVA Nordberg, 2400 V. 257 rpm. 
700 KVA Fair.-Morse, 2400 V, 300 rpm. 
600 KVA Fair.-Morse, 2400 V. 300 rpm. 


TRANSFORMERS 
1 Phase 60 Cycle 


3—1000 KVA G.E. 13200/2300 volts 
3— 667 KVA Pitts. 13200/2300 volts 
3— KVA Pitts. 11500/550 volts 


3— 100 KVA Pitts. 12500—120/240 volts 


= 
RECTIFIERS 
3 Phase 60 Cycle 


A. Ch. 13800—600 V. DC 
est. 44000—1500 V. DC 


500 KW 
1500 KW W. 

475 KVA Coop.-Bess., 2400 V. 400 rpm. 

; . 1000 KW G.E. 13200—600 V. DC 
375 KVA Chic.-Pneu., 2400 V. 257 rpm. 750 KW G. E 440 1500 V. DC 

= 
SYNCHRONOUS CONDENSER GENERATORS 
3 Phase 60 Cycle 3 Phase 


7500 KVA GE., 


rpm. 


13800 /6900 ‘2300 V. 720 


rpm. 


2250 KVA GE. 60 cy. 480 V. 3600 r 
2859 KVA (3) GE. 240 cy. 2300 $150 Vv. 4800 


1609 UNION COMMERCE BLDG. 


INTERNATIONAL POWER MACHINERY CO. 


Telephone: MAin 1-9514 


CLEVELAND 14, OHIO 
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STEAM POWER PLANT 


5—714 HP Combustion Engineering WATER TUBE 
BOILERS. Ebasce Superheat 


larage Forced Draft Fans, 

Sturtevant induced Draft Fans, Smoke Stacks. 
jer 250% press artfor 

4 Boiler with Baw Super. 

nea’ Chain Grate Stoker, Sturtevant 

Econemizers, "sturtevant induced Draft Fan, with 

— Stack. Good for 250% pressure by Hart- 


2—8000 HP Webster Water Heaters. 
1—MeCaslin Pivoted Bucket Conveyor 
nandling coal and . Approximately 300° jo 
&—Stee! Coal Bunkers, 80 ‘tons each. 
Pump, 
to 300 HP Allis- 
Chatmers Motor, 25/480, 360 RPM. 
tra impeller for 15,000 GPM) 
Dayton-Oowd Pump direct con- 
te 125 HP General Eicctric-Curtis Steam 
ur 
Nw General Electric Volt OC Genera- 
tor direct connected to Electric-Curtis 
reduction gear, 


(Has ex- 


Air Pump direct 


Centritugat Condensate Pump direct 
nected 20 HP General Electric-Curtis 2- 
steam Turbine, Pm. 
Pump and Condensate 
General ciecuic Single 
through a Westinghouse ne- 
Guction Gear, 3500 to KHPM, 
d-slage LeGourtney Pump, 200 
GPm Head at 3/00 
Ww MP Westinghouse Steam {urp 
i Electric Con- 
NUL, © phase, 25 cycle, Rem 
Voits UC with KVA General Elec: 
ie iranstormer, 3 phase, 25 cycie, 
40 Volts with starting panes ang all instruments. 
Synchronous Con- 


Nase, cycle, 13200; 449 
with starting panei ana instruments. 
i—ouww Kw Synchronous Converter, 6 
1200 RPM, Volts UG with 
starting penel and instruments 
e Trai stormer, 3 phase, 


single 

to 13200 voits. 

i—Kennecott Pressure Type adeorriel Water Filter. 
i—SU-Ton Electric Traveling Crane—s5’ Span. 
Hand Operated Traveling Grane—57’ 


Send for Complete Inventory 


MORSE BROS. 
MACHINERY COMPANY 
2900 BRIGHTON BLVD. 

P.O. Box 1708, DENVER, COLORADO 


MOTOR GENERATORS 
i—400 KW G.E. Syn. 600 V. 720 RPM 
i—300 KW G.E. Syn. 250 V. 1200 RPM 
WEST. Syn, 250 V. 1200 


i—200 KW G.E. Syn. 250 vs 1200 RPM 
—200 K G 


RI 
G.E 
w 
RIDG 

W G.E. Ind. 250 Vv. 1200 RP 


Ww 
KW 
ROTARY CONVERTERS 


i—500 KW WEST. Syn. 250 V. 1200 RPM 


25! 
1—150 KW G.E. Syn. V. 1200 RP 


WALLACE E. KIRK COMPANY 
502 Grant Bidg., Pittsburgh 19, Pa. 


COMPLETE DIESEL PLANT 


3—Fairbanks Morse units. 805 HP—556 
KW; 690 HP—473 KW; 300 HP—200 KW. 
Model 33-E-14. 3/60/2400 volts. New 
1940. Will sell all or part. With auxili- 


aries. Condition excellent. 


MISSISSIPPI VALLEY EQUIPMENT CO. 
507 Locust St. St. Louis 1, Mo. 
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SEARCHLIGHT SECTION 


_ ELECTRICAL 


EQUIPMENT- 


REBUILT AND GUARANTEED 


PROMPT SHIPMENT —PARTIAL LISTING 


250 VOLT DY 


uP 
150 
150 


Cradle Type With Scale and Control 
Write for Complete Specifications 
R 


NAMOMETERS 


PM 
2200/5000 
2200/5000 
1200 


BING MOTORS 60 
peed Volts Ty; 


AM 3-22.54 

1-050 

b-ood 

Mi -0546 

wh 52 


s¢Ce 


sccece 


wi cw 
Meleis can ve reconnected for 440 volta. 
rating $40 cycie. 
44u or 550 volts. 
volts. 


A.C. GENERATORS — NEW 

3 Phase, 60 Cycle, 0.8 P.F., Two Bearing, with 

Vamper Winging WVirect Connected bxciter. 
RPM Make Volts 

13.7 Columbia 240/120 

4 Columbia 208/120 


Type 


e 
West. 


- 


oe 


230 VOLT 
HP. 
5/734 
0 


RF-13 
CD-1236 
SK-143 
SK-163 
CMC-125H 
MPC-A 


350 


Equipment ts Located in 


esent iries Will Receive Our Propmt Attention. All 
Lec — have Controls for Most Items Listed. 


SQUIRREL CAGE MOTORS—3 Ph., 60 Cy. 
Totally Enclosed Fan Cooled, Ball Bearing 
RPM 


1160 
1730 


tet 
OAS 


= 


Ort 
> 


> 


Cs- 
KTP-567 


CS8-4-39D12 
20 v ted for 440 volts. 
Reconnectable for 440 
volts. 
MOTOR GENERATOR SETS 

125 and 250 Volts D.C. 
(Write for complete Specifications) 

Cc 


sone: 3KW, 5KW & 7.5KW, 250V Sets Avail- 
ocNew. *Synch. Motor Driven, §50 Cy. 125 Cy. 


ELECTRIC GENERATOR & MOTOR CO. 


4521 HAMILTON AVENU 


E CLEVELAND 14, OHIO 


2 
n. Type 
GE. TLC-50 
G.E. 200 
_ _ 
yee OU, to pe 
t—lype 1A-00 Wheeler Turp 
connected te 75 HP Genera 
stage Steam Turbine, 17% | 
4 2 a4 
wa © 44( 
Un-ved 1 10 440 
iva 6-048 1 10 440 
porn 1 15 440 
bk 1 20 220 
1 25 550 
1 25 440 
SPLASHPROOF, B. 
Qn. HP RPM Volts 
3 1160 440 
verte 1750 440 
out 5 1735 220 
li-io 5 1160 440 
M 15 1150 440 
50 1760 
im-l7 
iM-17A 
IM-B1oA 
OPEN TYPE 
Qn. HP Speed Volts Ag 
5 15** 1735 440 
1 15 1200 220 
1 15 900 220 
5 1750 440 
1 20 1750 220 
1 20 1200 220 
2 20 1160 440 
2 20 900 220 > 
5 1740 440 
1 25 1160 440 
1 25 900 220 
2 25 575 440 a 
3 30 ©3550 550 
1 30 1755 220 : 
sou T-23T 1 30 1160 440 
3” dou SK-30 1 30 870 220 
liov CDM-66 1 40** 3545 220 
850 CD-75 2 40 1750 440 
lu** 1750 Kimble =BA-324 2 40 900 2300 
1150 Al. Ch.  ED-80 4 50** 1750 440 
10 850 West SK-83 2 60* 1750 440 ‘ 
600 West. SK-v3 2 60 900 440 
15 1790 G.E. CD-75 1 75 1160 440 
15 $25 West. SK-90 2 75 870 (220 
zu 1750 L.A. ONA-L851 2 75 865 2300 
1450 CDM-83 1 100 580 2200 
_ 20 1750/1310 West. SK-83 2 100 500 2200 
i—150 20, G.E. RC-30 1 ise 
1—150 20° 1450 G.E. CDM s 26 750 2200 q 
\—100 20 750 West. 485 440 
2— 50 RF 25 825 West. SK-120 2 125 400 2300 : 
30 1100 G.E. RC-12 200 580 
40 1700 West. SK-103 2 300 587 2200 FS 
40 750 G.E. RC-34 1 1200 140 
50 West. SK-150 
-E. RC-16 
i—300 KW WEST. Syn. 250 V. 1200 RPM 200 1150 G.B, RC-38 
ADJ. SPEED D.C. MOTORS 
Speed Make Type 
600/1800 G.E. RA-30 
400/1600 Reliance 1-921 
4 West. SK-130 
20 Make RPM Volts Volt 
20/25 3300/1200 West. SK-153 2 Cont. 1750 «125 220/4 
25 400/1600 G.E. RF-13 7.5%* West. 1456 380/2 
33/29 GE. GE 128 320/4 
23/29  300/1200 G.E. 18900 125 220/4 
30/40** 400/1600 G.E. 15 GE. 1755 250 220/4 
35 500/1500 Weat. 15 West. 1450-125 220/4 = 
40/50 400/1200 West. 16 West. 1750-125 2200/4 = 
75 375/750 Cr. Wh. 25 1200 «(125 220/4 
100 225/900 G.E. 30 Al. Ch 1750 125 220/4 , 
100 400/1200 Al. Ch. 50 GE 1720 125 220/2 : 
100 320/960 West. SK-200 75 G.E.* 1200 «(125 220 
125 450/1000 West. SK-190 100 West 1160 125/250 £230 
175 230/500 West. SK-220 
375 M500) MPC 
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MOTORS - M.6. SETS -CONTROLS 
NEW AND GUARANTEED REBUILT 


SYNCHRONOUS 230 V. DIRECT CURRENT 
Reconditioned & G 4 


SLIP RING 
Volts Mfg. 


2300 G.E. 
220/440 Elliott (new) 
2300 Whse. 


220 GE. 

= 

220 Whse. M-G SETS 
220 GE. DC. 


NEW DIRECT CURRENT 125/250 


230 volt-dripproof 


1750 
575/2300 


CRADLE TYPE 
DYNAMOMETERS 
HP, Whse., 250 Dc., 300/2000 NEW MAGNETIC 
M, complete wi oledo automatic ra 
printing type scale and all necessary SLIP RING CONTROL 
control 1—ALLIS 250 HP, 440 volt (125 HP, 220 
1—150 HP, Whse., 275 v. D.C., 3000/4000 volt) Reversing, 7 accel. steps, main line 
RPM, Frame 121, complete with all air ckt. brkr., fully magnetic, open or 
necessary control. enclosed. 


850/1700 


Buy from BOSWICK with confidence 


P.O. BOX 55 


TAKE FIVE STUDY EVERY LISTING BELOW FOR SALE 
UNUSUAL OFFERINGS — MANY ITEMS NEVER BEFORE AVAILABLE (NEW) HEAT CONTROL 


1G5—GRISCOM-RUSSEL ““G-FIN" Tubes with 680—WESTINGHOUSE & LELAND GI MOTORS. AND RECORDERS 
return bends, grd. joints, unuse ynuseo, ba G .6 HP, 3 Wheelco i Model #702 
172—BELL & GOSSET Heat exc peers, 3 ene - — 
shells 10 54° Ie, tube bundels tu ny of these are installed on HP 3/60/ 

—SC NUTE KEORTIG ROTAMETERS, ‘Uni Uni- 220 volt eireults, as is and pulling up to 1—Range 0—600 C. Degrees. 
versal UNU 22x30" glass 425 

sed \—200 KW WESTINGHOUSE ALTERNATOR, 1—Range 0—1200 C. Degrees. 
Electro. alescing & dy- damper wdg, 3/60/2200 bitd exe, used. 1—Range 0—1600 C. Degrees. 
testing machine, pic’ 1—1000 KVA, 257 RPM, . ATB 3/60 /2 400, 
Co. UBUSED, dir. exe, ALTERNATOR. Very’ vittie usace, New ved original crates 
V laput With mae. cuitenes, ame & i—1250 KVA, 3/60/3600/440 GE TURBO-GENER- Spot Delivery—No Priority 
ATOR SET, 2 ste GE turbin 150 LB. 
CONVERTERS, AL Ci base, dead front self. con. switchboard, KINGS COUNTY 
Vv, 2.5 A. input, 110 V, 1.5 A, A.C. output, 4 panels, with Volt. reg., ote. 
Janette. 00 HP. W STERLING BOILERS, (160 MACHINERY EXCHANGE 
225—GEAR-HEAD, 100 W. 12/28 AC DC input. design wi joore turbin 
Delco motors, 0/25 RPM output, 50 408 17, N. Y. 
ENCLOSED, Unused, 0/10,000 RPM, 12/36 volt, American fuel ofl, burners. hone 5-5237 
motors. 2-8 AM, Waste Heat boilers 2000 te 700 de. F, 
3 TRANSFORMERS, MALONEY 220 40 HV & 20,800 CFM, 155 Lb. steam de N 
many taps to pe unused, I—EVAPORATING & PLANT, 
ING & CRYSTALIZING PLAN DIESEL and GASOLINE 


Swensen Caland uum crys +2 
STABELIZEDS. GE Cat. 69G102, 5 jensers, vacuum equipment, liquor 
input, 110/115/120 V. ph, Un- “pumps. bodies with, manometers, "gauges, ENGINES and GENERATOR SETS 
te agitators, etc. Write for full 
s2iTE Cireult Breakers, Unused, 600 V, 115 and on 1 to 2000 K.W. 
mp, yy coll 115 V, KJ-6188, UNUSED. i—5 x Colorado BALL MILL WITH ELEC- 
1000 


P V. GE, CR3208-L3C8, Cam 
switches (controllers) UNUSED. Moron: Caves 


Transformers, Electrical Equipment 
taps, Form KH. unused, with 200. HO. 3/60/2200, Nigh Torque, (68 RPM. Sales, Purchases & Rentals 
3—125 KVA, used, 011430 HV, taps, 480 V i 
see., Pittsburg, O18C tr transformers. fier for dry grdg. grates with Nordberg Distributors 


I—SCHUTTE & KEORTIG STAINLESS STEEL OOP classifier and ee product collector, 
id goo 
MIDWEST UTILITIES 
INQUIRE FOR COMPLETE DESCRIPTION AND PRICES OF ABOVE EQUIPMENT EST UTitit 


tumbling barrel (mixer) 30 in. cylinder, used. io KW MG set, ete, used an 
WAYNE ELECTRIC & MFG. CO. 


1270 Aug Bivd., Chicago, Illinois 
257 WEST 33 SO., P.O. BOX 875, Ph. 84-1911 SALT LAKE CITY, UTAH EVerglade 4-4511 
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"4 
HP RA — 2 
600 1800 2300 100% HP RPM Mfg. Brgs. 
400 900 e. > 4 100 450/1350 Whse. SI. 
150 900 2300 GE 108 50 500/1500 GE. st 
40 400/1200 Rel. (TE) Ball 
35 400/1200 Ideal SI. 
= 30 350/1050 Whse. SI. 
1200 30 500/1500 C-W (TE) BB 
350 450 30 500/1500 Rel. Ball 
300 600 30 600 Whse. SI. 
200 450 25 500/1500 c-w Ball 
100 1160 25 600/1350 Rel. Ball 
50 720 25 690 Rel. Ball 
40 20 250/1000 Whse SI. 
20 300/1200 Rel. Ball 
se. 20 500/1500 G.E SI. 
UU 2300 15 250/1000 G.E. SI. 
Qu. HP RPM Mfg Frame = Wine 15 400/1600 Whse. SI. 
; 1 23 690/2660 GE 284 100 375 2300 Whse. 15 575/1725 LA. Ball 
850/1700 GE CD-66 50 250 440 GE. 15 650/1650 GE. SI. 
ar i 3 7% 4575/1725 GE. CD-77 40 250 220/440 GE. 15 700/1350 Rel Ball 
30 125/250 2300/4000 G.E. 10 300/1200 Whse. SI. 
15 230 220/440 10 400/1600 Whse. SI. 
713VS_250 220/440 _—Rel. 10 600/1200 Rel. (TE) Ball 
10 850 Rel. Ball 
—-200/1200 Whse. (TE) Ball 
712 300/900 GE. Ball 
712  400/1600 Rel. SI. 
“ik 7% 400/1600 Whse. Ball 
712 600/1800 Rel. (TE) Ball 
71-1150 G.E. SI. 
: 5 400/1200 c-w SI. 
3 a Rel. Ball 
WAlbridge 1195 
| AKRON 9, OHIO 
290 


TURBINE UNITS COMPLET , TRANSFORMERS 
1—15630 KVA E. Cond. ey. 13200 V. E DIESEL PLANT 3— 3333 KVA West. 132000—7620 /13200 Y 
|—10000 KVA G.E. Cond. 25 ey. 2—1250 KVA_ General 66000 /24000—7200/12470 Y 


Motors 
lesel engines. with all 50/73 KV—S tape, 8 oh. 
auxiliaries, Still on foundation, 


E. Extr Cand. 480 V. 4000—2300 
Steel Valve C MERCURY ARC RECTIFIERS 44000—7200/12470 


Cond. 00 KIND DC VOLTS TRANS. -43800—13900 

Mult! Anode 00  36000—7200/12470 

Extr. Cond. 60 ey. 240 V. 200-Ib. 

West. Extr. Cond. i _ MOTOR GENERATOR SETS — 60 CY. 

E, Cond. KW MER. VOLTS-DC AC APM 


4150 
4150 


828 


gasses 


B82 222858 


<<<<<<<< 


33000—7206/12470 Y 
33000—2300 
25410/44000—13280/23000 
22000—2300 
22000—7200/12470 Y¥ 
2200—2300 

19050/33000 Y—6900/11950 
1200 3800 /6900—480 
900 
1200 


2— 500 

230 HP Buckeye 240 V. 80 SYNCHRONOUS MOTORS — 60 CY. 
STEAM ENGINE UNITS Qu. MFR. VOLTAGE RPM 

i—625 KVA Ames Vertical Unifiow 2300 V. pod 


1500 
1000 
500 
150 
150 
75 


2300 
3 1800 
1—156 KVA Ames Vertical Unifiow -E. = 
SF 400— DRY TYPE 
MFR, VOLTS-DC TRANS. RPM 18 KVA Stand. 
600 Auto. FREQUENCY CHANGERS OIL CIRCUIT BREAKERS 
A. 73 KV G.E. FHKO-236-500 
KVA . VOLTAGE 25/00 
7500 13800 60/25 
2500 . 2400/4160 
2000 2300 25/624 750 
1300 25/60 300 A. 15 KV E. FKO-I 
PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


SALE [SPECIAL TRANSFORMERS —YOUR SPECIFICATIONS 
ARROW TRANSFORMER INE 


PENN MACHINERY COMPANY delphia 34, Pa. 
Jackson, Miss. PHASE CHANGES INDITIONED 


Immediate Delivery in All Types of NEW AIR COOLED INSULATED 


BOILERS TRANSFORMERS 


Bought * Sold ¢* Rented IN STOCK 


Ww thee 220/440 V PRIMARY 550 V PRIMARY 
e own and offer the following 110/220 V SECONDARY 110/220 V SECONDARY 


types of equipment now located at 2%—1 KVA 5—7% KVA 5—1 KVA  9—714 KVA 
our warehouse: 12— 114 KVA 4—10 5— KVA 7—10 KVA 


B&W Boilers—300 and 500 H.P., 200 Ibs. 63— KVA 73— 2 KVA 12-15 KVA 
Erie City Economics—125, 170, and 200 4—3  KVA KVA 6— 3 3-25 KVA 


Fire Row Boilers—165 H.P. 9—5 KVA 3—25 KVA 4—5 KVA 3—37'2 KVA 
outer Type Boilers—18, 30, and 100 


2 New Frederick Stokers—2500 Ibs. of 
coal/hr. 


SANDMAN ELECTRIC CO., 
BOILER EQUIPMENT CO. | | 


Ulster 5-358 “ALES R SERMIGE el HUbhard 2-46750 
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. 
5000 KVA West. Cond. Extr. 60 cy. 480 V. 385 
3750 KVA G.E. Cond. 60 ey. 2300 V. 185-Ib 
i— 2500 KVA Worthington Non-C. 60 cy. 2300 V 
A 
fun 
KBA G 
W 
KBA G 
KBA G 
Al 
W 
200- 
KVA Elliott Non-C. 60 ey. 208 V. 200-1b. =! GE 600 
5-Ib. BP 2 West. 
' West. 125 2300 
DIESEL ENGINE UNITS i West. 275 2200 ; 
2 G.E. 250 2300 
i— alr. rse ey. 
600 HP Enterprise 440 60 ¢ West. 125 440 
0 KVA G.E. 1 1500—220/110 
00 KVA Mol. 11000—2300 
00 KVA West. 7200/12470 Y—2400 : 
0 KVA G.E. 7200/12470 Y—2300 
KVA Pitts 6900/11906—550 
br 
A COLING. 
; 
$0 Church Street New York City 7, WoOrth 4-1 
A 
« 
| 
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..fells you 
what you buy is 


GUARANTEED GOOD BECAUSE REBUILT AND TESTED UNDER SUPERVISION OF 


HEMPHILL ELECTRICAL ENGINEERS 


TRANSFORMERS—460 Cycle MOTOR GENERATOR S$ P RING 
500 
Qu. KVAMAKE TYPE Ph. VOLTAGES 3 Phase, 60 
1 1500 Whee. Hipersi! 8 66000/33000 pri Qu. KW MAKE SPEED bso ac 1 200 GE MT 00 1800 
240/480 sec. w/Tap- 1 1000 GE 54 2300/4150 Syn 1 200 Whee € 440 600 
Py " 415 ov 1 300 GE 1200 2300 Syn. ! 200 GE iT 
"Soe Rent gee 320/448 Byn 1000 GE IM 
a ! 150 GE 1200 2300 Syn. 1 75 GE MT 
1 300 Pitte. ODAC T800z440V 1 150 Whse 600 4150 Syn 60 GE MT 
1 200 GE uT 2300x220 125 Cw 1200 2300 SC 60 GE MT 
1 200 Whee Auto 3/2 4150x2300 100 CW 1200 220/440 SC 5 GE MT 
1 200 Pitts. OSC 1 40001110/220 ! 100 El. Mach. 1200 4150 Syn. GE MT 
1 200 GE Auto 3/2 4150x2400 1 100 = Syn. 
1 100 Pitts 1 27502110/220 94 3 40 8C 
3 190 Wagner RCKV 1 2402120/120 3 94 GE 1200 4150 Syn. 1 50 GE MT 
1 75) Cr, 4150/2200 ayn. 1 ar 
50 GE 1 2 Mach. 1750 440 
2 37% ACh 1 450x120 
2 3 GF 1 1 11,5002220/100 
SYNCHRONOUS “FOR POWER’ 
SPECIAL— 
WELDING MOTOR GENERATOR SET 00 HP El Mach. 720 RPM 2300 V TEF PHI LL £.CO. 
; 1—176 KVA Whse. Welding Gen. Set, 1 Ph. 20V. 800 ©. outdoor Service 
: Amp 57% PF with Slip Ring Motor & Exciter 200/100 HP Whse. 720/360 RPM 4150 V. 


1604 S3rd STREEY NORTH BERGEN, N.J 
Member of The National Industrial Service Association, Inc. New S377 


PHONE NEW JERSEY —UNION 3.2600 


TURBO-GENERATORS John H. Benson Roy L. Wilimzig APPLICATION ENGINEERS 
2000 K.W., 3 ph., 60 ecy., 150 Ibs GE. For surplus and used equipment. No listing charge 
1000 K.W., 3 ph., 60 cy., 250 Ibs G.E. MOTORS A PUM PS ! { to owners. Present need Power Transformers & 
750 K.W., 3 ph + 60 cy ‘ 200 tbs extract. GE se se large Motors. Available 50-100 & 150 KW MG. 
500 K.W., 3 ph., 60cy., 50 lbs GE Set 220/440 AC to 250 DC. Wanted 7000 ft. surface 
150 K.W., 250 v. new Westgh., D.C. TRANSFORMERS ui condenser. 
NIT H. BLANE JOHNSON & ASSOCIATES 
62% KVA., 3 EVA 53 W. Jackson Bivd., Chicago 4, Ul. 
2 v., Caterpillar OISC, 1 ph., 4160Y to 480 volt, 
37% KVA., 3-60-220 v., Ready Power Type SL, Ser. 2-150,000 
100 250 v., D.C. Superior Deleo 1—200 HP. 600 Slipring IM, 
Frame 17, 3/60/220/4 
* 1—150 HP. 514 RPM. Slip- 600 Amp., WEST. Outdoor Breaker 
nion Steam Co., pumps a . head with new ing, T HF, 360/220 44 
Louis Allis motors, (750 rpm 1—200° HP 6 M, EM, Synchronous 50 KV. 300,000 KVA, Int. Cap. 125 V. DC, 
1-408 GPM. 50 HP moter 3/60/2200 type BRKT Sol. Oper. $2,250.00 
1—S00 GPM, 75 HP motor 1—125 HP, 600 RPM, EM, Synchronous 
{ 1—900 GPM, 100 HP motor 3/60/2200 type BRKT S. M. DAVIS 
1—200 KW MG set, 125 V. DC, 900 RPM § 4, MO. 
: TRANSFORMERS Synchronous drive, 3/60/2300 E.C. Fac- 510 LASALLE ST. ST. LOUIS MO 
1—600 KVA., 3 ph., 13800 x 575 tory Set. 
2—24x24 Dayton Dowd C524, 16.500 GPM. 
7—100 KVA., Gen. Elec. 11000 x 2200 v 18.5/35 FT. HD., 360/450 RPM 20 Ton Stdg. Ga. Saddle Tank Locomotive 
3—100 KVA., Moloney 11400 x 2200 v. Phone, Write or Wire! 2000 & 1400 Sa. Ft. Surface Condensers 
4— 50 KVA., Gen. Elec. 11000 x 2300 v 200 & 100 KW Gens. D/C N.R.C. Engines 
2— 50 KVA., Westgh. (3800 x 230—460 v a 432 HP 1943 Sectional Header Boiler 
type pocket bushings 2000- BENSON WILIMZIG, INC. 250-150-100-60-35 HP Self Cont'd Boilers 
So. 200 & 150 HP BRAND NEW Boilers—Crated 
3 PH., MOTORS 1708 N. 8th St. St. Louis, Mo. 300-150-100 KW Motor Generator Sets 
425 HP., Gen. Elec. MT4I4Y, 392 rpm., Slip rg St. Louis 14, Mo. 
300 HP., Gen. Elee. 257 rpm., syn : GA-4290 H. & P., 6719 Etzel, S 


Elee. 1M,.—585 rpm., Slip rg 
= itgh. CW., 1750 rpm., Slip rg 
200 HP., Gen. Elec. 1M.. 435 rpm., Slip rg. 

200 HP., Gen. Elee. KT559, 1150 rpm., Sq. cage 
150 HP., Gen. Elec. 1M., 1800 rpm., Slip rg 
150 HP., Gen. Elee. 1M... rpm., Slip 

100 HP., Gen. Elec. IM—570 rpm... Slip r¢ 

100 HP., Gen. Elec. IM—585 rom 

100 HP., Westgh., 900 rpm., Syn 

100 HP., Gen. Elec. KT543, 1800 Sq cage 
100 HP., Elec. Mehy, 300 rpm., syn. 


SUB STATION 


2—400 a 3 pole 15000 volts FO24 Westen elec. 
trieally” operated breakers disconnects et 


We carry a large stock of all kinds of direct cur- 
rent motors ete. What have you for sale? What do 
you need? 


KEYSTONE POWER PLANT 
EQUIPMENT CO. 
8403 Hegerman St. Phila. 36, Penna. 


BOUGHT AND SOLD 


We carry a large stock of transformers, and invite your 
inquiries. New Transformers built to your specifications. 


PIONEER TRANSFORMER REBUILDERS 


We rewind. repair and redesign all makes and sizes. 
One Year Guarantee. 
THE ELECTRIC SERVICE CO., INC. 
“AMERICA’S USED TRANSFORMER CLEARING HOUSE" 
SINCE 1912 CINCINNATI 27, OHIO 
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SEARCHLIGHT SECTION 


SLIP RING MOTORS 


220 or 440 volt, 60 cycle, 3 phase, slip ring Motors Rebuilt 


DESCRIPTION 
S. B. 


| 


BRAND NEW SQUIRREL CAGE 
MOTORS 


| 


Totally enclosed, fan cooled, explosion proof, 
open 220 or 440 Voit, 60 Cycle, 3 Phase 


SPEEDDESCRIPTION 


| 
4 


mmmmms mm 


K AGH 


ad 
ww 
en 
on 
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SQUIRREL CAGE MOTORS REBUILT 
220 or 440 Volt, 60 Cycle, 3 Phase, Open 
HP. TYPE SPEED DESCRIPTION 
200 w RP-2-26 1800 . B. 
200 1200S. 


DOO. 2 
EOD | 
mmmms mm 
= 
3 


B. new 
8. 


é 
x 


150 
150 
150 


MME RP! 


Or 


RR? 


= 


as 
3333828 


coco: 
= 
ow 


CORPSE 


= 


We have in stock explosive proof motors 220/440/60/3 ranging in HP from ‘2 to 50 HP 900 to 1800 RPM. 
We also carry in stock a large quantity of used electric motors from | HP up to 500 HP., generators, trans- 
formers and contro! equipment. Upon receipt of your inquiries, we shall be glad to quote. 


POWER Eauipment COMPANY 


8 CAIRN STREET —P. O. BOX 534— ROCHESTER 2, N. Y. 
Telephone: Genesee 5629 


COMPRESSORS 375 KVA - FOR SALE - 300 KW 
AIR or GAS WORTHINGTON-WESTINGHOUSE 


GUARANTEED REBUILT 
All Types and Sizes INSTALLATION 


Motor and Steam Drive 


Also:—Aftercoolers, Air Receivers, COMMERCIALLY 
V-Belt Drives. UNUSED 
EARL E. KNOX CO. . 


1107 BACON ST. _ ERIE, PENNA. 
IMMEDIATE 


BOILERS DELIVERY 


10 te S000 HP. Each Plant consists of 
3 Worthington Model BB 5—150 HP Diesel Engine Generating Units direct connected 


G E N E R ATO RS to Westinghouse Generators. 


‘ i Rated 100 KW—125 KVA—3 phase, 60 cycle, 460 Volts, AC Current at 600 RPM. 
Heavy Power Equipment Suitable for reconnection to 85 KW—3/50/230/400 at 500 RPM. 
Industrial — Chemical Process Complete with all accessories and auxiliaries including evaporative coolers—switch- 
Equipment board—distribution penel. 
NEW — RECONDITIONED — OWNED & OFFERED BY 


| | KANE-McGUIRE COMPANY von 


Washingjon 6, D.C. + DuPont 3386 Single units available PHONE: WHitehall 3-6843 
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| 
H.P. MAKE TYPE SPEED H.P. MAKE TYPE SPEED DESCRIPTION 
400 G.E. 1-M 1200 100 G.E. 1-M 720 Ss. B. 
300 G.E. 1-M 1200 75 G.E. MT-343 1200 Ss. B. 
200 G.E. 1200 900 Ss. B. 
150 G.E. 1-M 1200 720 s. B. 
150 G.E. 1-M 1800 720 Ss. B. 
100 G.E. MT-300 1800 800 S. B. 
100 G.E. 900 800 S. B. 
S. B. 
8. B. 
B. 
B. 
H.P. MAKE T 
B. 
150 «GE. 8. B. 
125 «GE. $. B. 
100 West. 
100 West. 8.8. 
West. 8. B. 
A.C. 8. B. 
West. B. 
West. 8. B. 
B. 
West. B. B. 
West. 8. B. 
B. 
8. B. 
8. B. 1 
8. B. 
8. B. 
8. B. 
S. B. 
8. B. 
8. B. 
8. B. 
8. B. 
8. B. 
plas 
26 3600 8B. B. open 75 B-Hi2-B 720 8. B. ie 
1800S. B. splash 75 CS8-364 1800-8. S. B. splash 
| 
igs 
« 
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CAGE, OPEN 


MEMBERS OF AMERICAN REBUILDING ASSOCIATION, A MEMBER BODY OF AMERICAN STANDARDS ASSOCIATION 


PLATING M-G SETS 
3—1500/3000 Amp. 6/12 Volts—AC Syn 
\—1500/3000 Amp. 6/12 Volts Sa. 
\—1000 Amp. 75 volt 75 KW—AC Sa.C 


361 Noblestown Road 


MOORHEAD ELECTRICAL MACHINERY COMPANY 
(Est. 1919) 


AIR COMPRESSORS 
356 CFM Chg. Ph. 12°x10" NSB (002 
142 CFM Ingersoll Rand 25-B. Late type. Portable. 


Pittsburgh 


Oakdale, Penna. istrict 


SPECIAL 200 «G.E.-Westgh. 300 «720-2300 
PHASE MOTORS 200 125«G.E. (25 ey.) 300 730 440 
HP Rpm VOLTS DESCRIPTION NEW DIESEL 300 «1200 440 
estinghouse ‘gh. 147 1200 4300 
350 3600 2200 Westinghouse 75 125 - 4 15 1200 
Murphy ME650—165 HP, 1200 RPM 6 30128 180080 
3600 3228 lin 3 47% 125 Al. Ch. 100 ©1200 
2200 estinghouse ete. Wi rnish engine on r . Ch. 33% 900 
100* 1200 2200 G.E.-KF544 20 «115 G.E.-Al. Ch 30 900 
100 3728 Westen. 3 Bre AC or DC Engine-Generator Set. 15 250 AL. Ch.-L.A 25 1800 ©—-220/440 
12% 230 Westgh. 19% 1800 
Seo 10 250 Westgh. 15 «1800S 220/440 
60 1200 440 Westah, cs SLIP RING MOTORS 7% 125 Westgh. 10 1200 220 
$0 1900 220 HP RPM VOLTS DESCRIPTION 5 230 Westgh. 7% 1200 440 
‘ 259 600 2200 G.E.-1178 
440 ar oe PLATING AND ANODIZING SETS 
/ AMPS VOLTS RPM DESCR. HP VOLTS DESCR. 
ise 4 co 100 720 440 Al. Ch. 7500/3750 6/12 270 Munning 60 440 West. CS 
300 40 GE. pr} 4000 2to8 Jantz & Leist 
5 360 550 2400 40/80 1200 Westgh. 290 440 WH Syne, 
3600 “40 A-C $0 "S00 1300-750 1200 Munning Loeb 15 440 
50 1200 220 F-M 1 Cai 
30 900 7300 Ridgeway 1000 60 1200 Century 100 440 Centur 
Je 
20 3 5 1200 440 Westgh 1000 20 1200 Star.1 Brg. — — 
H MOTOR GENERATOR SETS 600 50 900 E-M 0 
: H 600 30 «1200 W-E 30 440 
D.C, OUTPUT A.C. INPUT 600 30 «900 25 440 
' 3600 220 Kw Voltage HP RPM Volts 500 40 «1200 GE. 30 440 GE-KT 
1900 220 Westinghouse 750 $08 1070 900 13200 10 = GE-KT 
' 900 220 A-C w Gon.) 1200 200 416 12 1200 HVW 7% 440 GE-KT 
' 720 440 A-C 400 Westgh.-G.E 1200 220 440 400 40 ©1800 Hobort 25 220/440 Hobort 
New Motors 300 250 G.E. 1200 2300 208 62 1800 G.E. 220/440 GE-KT 
M.G. SETS & CONVERTERS A.C. MOTORS TWO DETROIT 
kw MAKE RPM D.C. A.C. HP MAKE RPM 
400 720 550 2300 150 GE 600 
1200 250 00 100 (2) 7'-6" or 8 ft., length 7’-6" capacity up to 
300 (2) Al. Ch. Rotary 1200 250 2300 100 (2) GE 450 375 boiler HP. continuous and 500 H.P. 
GE 1300 30 2300 Wart, loads with 13,500 BTU coal, driven 
west 1200 ge ‘sen Carling designed for = 
est. 
oe to develop up to 560 baller 


Priced for quick sale at $500.00 each 


H. J. McGRATH CO. 
2501 Boston St. Baltimore 24, Md. 


2—D. M. Dillon Sesto aries Boilers, 
specifications on reque: 


were insured and operating at 2002 


firing. Complete with accessories 
i—Combustion Engineering. 


1652 pressure, 
4—570 H.P. Babcock Boilers—Cross Drum, Sectional Headers, 
beock & Wileox Boiler—Cross Drum. 


—263 H.P. Ba 
installed 1937.—This boiler has a Fusion Welded Drum, 
i—New & Unused AMESTEAM GENERATOR—tize A-250—250 H P. at 1502 for #5 oil or natural gas 


SPECIAL OFFERING — Immediate Delivery 


A.S.M.E., N. Y. Standard, Oil Fired, further 


straight for 2002 


up to March First. Full particulars giver upon reques 
Sectional Headers, 
000 


straight for 2252, 


Low Head Boiler, 400 H.P. at 1852, built 1943, complete with Stoker, Forced 
and Induced Draft Fans, Stub Stack and other accessories, Used very little. 


switchgear, compressors etc 


342 MADISON AVENUE 


We handle Boilers of various sizes and varying pressures; 


also Turbo-Generators, Diesels, transformers, 


We buy entire power plants. What have you to offer? 


HOWE BROTHERS 
MUrray Hill 2-8562 


NEW YORK 17, N. Y. 


TURBO UNITS 

2—7500 KW (9375 KVA) G. E. 

Turbo Units, 175 PSI, 
cycle. 

Complete—Excellent Condition. 


TRANSFORMERS 
6—150 KVA Packard, Single Phase, 2400/4160 
—240/480 Volts. Rebuilt. 
2—100 eras Packard, by Phase, 2400/4160 
—240/480 Volts. Re built. 
3—75 KVA G. E., Single Phase, 7200/4160— 
Volts. Rebuilt. 


TIPPINS MACHINERY CO. 
1001 WASHINGTON BLVD. 
PITTSBURGH 6, PA. 


Condensing 
6600 Volts, 3 phase, 


750 KW, GE MG SET 


70% PF, 3 Bear 
& DC. Controls. $10,000.00 

S. M. DAVIS 
510 LASALLE ST. ST. LOUIS 4, MO. 


ATI-MCF, 3/60 2300-4000 X 575 V. 720 RPM, 
Factory Set. Automatic AC, 


FOR SALE 
Quantity of Model SGV-700C-11 
FAIRCHILD AIRCRAFT ENGINES 


2 Cylinder—inverted Vee-Type—Air Cooled— 


ared Drive. 
FS-3511, POWER 
330 W. 42 St., New York 36, N. Y. 


DIESEL AND GENERATOR 
Venn-Severin Model M, 2-cycle, rpm 
r Comp. & Tanks, Heat Exchanger, 
Elec. Fiywheel-type 
80 V, with Exciter, Western 
Control Panel, 


Excellent condition, Kan than 12,000 hours. 
LEDBETTER MANUFACTURING COMPANY 
ROCKINGHAM, N. 


‘KVA 
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SEARCHLIGHT SECTION 


IMMEDIATE DELIVERY 
AIR COMPRESSOR 


876 cfm Chicago Pneumatic 100 Ib. 
pressure 2300 or 440 v, A.C. syn. mo- 
tor complete with starting equipment. 


A.C. MOTORS 
220/440 volt 3 ph. 60 cycle 


HP MAKE TYPE 
1000 Elec. Mach Syn 
525 Elliott Syn 
450 Elliott Syn. 
400 Westg. cs 
350 Wests cs 
300 GE CT-563 
250 GE KF-TEF¢ 
250 Burke 2300 ¥ yn 
250 
225 lec. Mach Syn 
200 KF-TEFC 
200 Wag. 42200 v.) CS 
200 
200 2200 v.) Syn 
200 (2) Waser RP-2 
200 Wes €S-871C 
150 e 2200 or 220 ¥ 
150 Cr. Wh QB 
150 G.E T-563 
150 GE 4100 or 2200 ¥ 
150 Vert. G.E. KF-2300 ¥ 
E KF-6542 

Elec. Mach Syn 
125 Cr. Wh 
100 Cr. Wh 


100 (2) Westg 
100 New Reliance 


CS-663 
B-50848 BB 


SLIP RING MOTORS 
3 Phase — 60 Cycle 


HP MAKE RPM TYPE 
60 GE. 570 MTC-5346 
75 G.E. 720 I-M 
75 GE 600 I-M 
75/150 Westg. 290/580 
50 Westg. 1140 873C 
150 G 600 I 
200 Westg 509 cCW-1000 
300 Cr. Wh. 290 {2200 volt ts) 
400 Westinghouse 5380 cw 9B (2300 volts) 
400 Westg. 3 00 volts) 220/440 
450 Allis Chal. (3300 volts) 


WRITE, WIRE OR PHONE YOUR ELECTRIC NEEDS—SEND FOR STOCK LIST. 


REBUILT POWER EQUIPMENT—READY TO SHIP! 


FOR SALE or RENT 
SPECIAL BARGAINS 
DIESEL ENGINE GENERATOR SETS 


i—100 KW., 120/240 V. D.C. Deleo Gener- 
ators dir. con. to 150 HP., Model GBD-3, 
5% x 7, 8 eyl., Superior Diesel Engines, 
elec. start, power panel, accessories. Prac- 
tically new—only used for spares. 


3—100 KW., 220/440 V. A.C. 3 ph. 60 cy. 
West. Gen. dir. con, to 150 HP. Superior 
Diesels same as above. 


1—96 kva. Fairbanks Morse 220/440 V. 3 ph. 
60 cy., 360 rpm. DIESEL. 


10—37% kva. 3 ph. 60 cy. 127/220 v. or 220/ 
440 v. 1200 rpm., Century A. C. Gener- 
ators with dir con. exciters driven by 70 
HP., 4 cyl. Model UD-14 International 
Harvester DIESEL Engines with panels. 


2—25 kva. 120 v. 1 ph 60 cy. Westinghouse 
dir. con. to 58 HP., 4 cyl. 900 rpm., LeRoi 
Gasoline Engines with control panels. 


3—25 kw., 220/440 v. 3 ph. 60 cy. Westing- 
house direct connected to 4 cyl. LeRoi 
Gasoline valve in head liquid cooled En- 
gine complete with control panels. 


17-7% kw., 120 v. 1 ph. 60 cy. Continental 
Gas Engines. 


25 CYCLE MOTORS 
220/440 v. 3 ph. 


HP MAKE RPM TYPE 
150 G.E. 730 KT-563—2200 v. 
125 Reliance 1450 AA-A685Z—BB 

75 Westg. 400 MS—Hi1-Torque 

7 Westg. 475 CW-873C—Shipring 
Westg. 715 cs 

40 GE 1455 KT-337 

35 Wagner 500 


BP 
Westg. CS-W504 SP BB 


5 72100 COM-1829AE 
GE. 3350/1400 RF-162 8S 
0/40 Imperial 400/100 D-Dé9 BB DP 
0/40 Reliance 300/1200 T-651 TE BB 
0 Wests 1150/1750 SK-133 TEFC BB 
0 Reliance 600/1200 TENV BB 
30 Reliance 400/1600 T-461F BB 
0 Imperial 400/1600 D-D69 BB 
25 Reliance 400/1600 T- TEPC. BB 
25 GE. 300/1200 D-1 
20/25 Reliance 400/1600 -262 “4 DPBB 
20 Weste 750/1500 110-L 
20 Wests 625/1250 SA-6 
20 Reliance 600/1200 T-13IT BB 
20 Westg 565/1130 8-8 
20 GE. 500/1500 RF-11 8B 
20 Reliance 400/1600 T- TEFC BB 


LIST YOUR IDLE EQUIPMENT WITH US. 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. 


25 CYCLE MOTORS (Cont.) 
220/440 v. 3 ph. 


HP MAKE PM TYPE 
30 Reliance a AA-445Z TE FC BB 
20 Reliance 45 AA-C504 TE FC BB 
20 Imperial 680 Frame 404 TE NV BB 
20 Star 695 AHS-68 BB—Slipring 
20 Reliance 1450 AA-B1i05 TE FC BB 
15 Westg 400 CS8-364¥ 
15 Westg. 563 Frame 364Y 
15 Reliance 710 AA-B-404 TE FC BB 
15 G.E. 720 K-405 TE FC BB 
15 Reliance 1450 Frame 74AA BB 
15 Reliance 1450 Frame 119-AA FC BB 
DC VARIABLE SPEED MOTORS 
230 Volts 
HP MAKE TYPE 
400 All. Chal. 
250 CDM-1650Y SPBB 
125 Wests RB Anti-Fric 
100 Westg SP BB 
75/150 CD-189 BR Enc! 
100 Westg. 13L SB 
0 GE 
Reliance 985F TEFC BE 
0 Reliance T1985T BB 
Whir. CMC-SB 
40/50 Westg. 8K-1531 SP BB 
40/50 Reliance T-461T BB 
10 Wests SK-140 
40 Al. Chal E-145 
10 Reliance T-461F TEFC BB 


40 Reliance 


400/1600 T-615F TEFC BB 
40 El. Gen. Co. 385 


1200 Frame 1808 


DIESEL ELECTRIC PLANT 


520 HP, FM Mod. 31-A 812-AC, 514 RPM, 
412 KA, FM, Type TGZJ, 3/60/2400, 
Generator. Switchboard and complete 
plant auxiliaries. New 1948, Used less 
than 2000 hours. Can demofstrate on 
foundation. 


DELL STEPHENSON & 
COMPANY 


14456 Glastonbury 
DETROIT 23, MICHIGAN 


SAVE ON REPLACEMENT COST 
NEW ROTATING eee FOR 
1R-CAMERON P 
i—8” LFV Imp Dia. 12". ay imp Dia. 17”. 
1—5” ALV Imp Dia. 16”. 2—6” ALV Imp Dia. 17” 
EVERYTHING IN NEW AND USED PUMPS 


C-B EQUIPMENT AND PUMP COMPANY 
6805 Easton Ave., St. Louis 14, Mo. Fireside 2098 


FOR SALE 
Used Equipment—Good Condition 
Inspection Invited 


EVAPORATING & CRYSTALLIZING 
PLANT—7 Swenson Calandria type 
Evaporators and one Vacuum Crystal- 
lizer, two stage. Complete plant with 
pumps, etc., on steel structure. 

POWER PLANT—3—500 HP B & W 
Sterling type Boilers, complete aux. 
equip. Also 2 Waste Heat Boilers, same 
type. 1250 KVA 440 V. Generator di- 
rect connected G.E. Steam Turbine, 
switch board and aux. equip. Also steam 
Air Compressor size 12” x 


Write for Particulars 


MANGANESE, INC. 
P.O. Box 2008 + HENDERSON, NEV. 


GOVERNORS 
WOODWARD & MARQUETTE 
Various Models in Stock 


ALJON ELECTRIC DIESEL CO. 
STerling 3-6515 


904 Pacifi St., Brooklyn 


EXCELLENT POWER UNITS 


2—125 KVA Westinghouse AC generators, 440 
b Ae 277 RPM. Powered by 2 Bruce Mac 


as oline engines. 
A PM, motor. Real 


4 AA 4 co. 
& Hawkins Sts., Dallas 1, Texas 


OPPORTUNITIES! 


in 
New and used equipment 
recently released from service 
by a number of electric and 
gas utility companies 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


Send for new list ...to 


EBASCO SERVICES INCORPORATED 
APPARATUS EXCHANGE 
Two Rector St., New York 6, N. Y. 
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SEARCHLIGHT SECTION 


MOTORS - GENERATORS - TRANSFORMERS 


7x7 AIR COMPRESSOR 


Ingersoll Rand 7x7 Class ERI—100#—with 
or without drive. 


1—400 KW Westinghouse 500 V. DC 750 
RPM 800 Amps. Motor—580 HP. Synchro- 
nous 3 Ph. 25 cycle 440 V. 750 RPM. 


ANODIZING M.G. SET 


33 KW Gen. Elect. Type BR. Form C 60 V. 
DC. Direct connected to 50 HP 3/60/440/ 
1800 Gen. Elect. Motor. 


MOTORS 
60-50-25 Cycle in Stock—aAll Sizes. Stipring— 
Squirrel C Synchronous. All types of 
Control Equipment. 


100 HP Westin: poses Slipring 3 Bearing 3/60/ 
220/440/43% RP. 


100 HP Gen. tee Type | form K 3/60/ 
2300/600 RPM 


100 HP A Electric Type KT 356 3/60/2200/ 

125 HP Gen. spate Type | form K 3/60/ 
440/720 RPM. 

Electric Type KT 3/60/2300/1200 


T.E.F.C. MOTORS 


60 HP Westinghouse CS-607 3/60/440/900 X- 
Proof 


50 HP Ideal New. 3/60/220/440/1800 
2—20 HP Louis Allis ES. 365 3/60/220/440/ 
Proof 


1800 X- 


15 HP Louis Allis EX-364 3/60/220/440/1800 
X-Proof. 


DC CIRCUIT BREAKERS 


1—1000 AMP. Condit. 2 Pole 
1—1600 AMP. Condit. 2 Pole 


150 A Gen. Electric Type KT 3/60/440/500 - 

MP. ti 

1—600 HP Farrel-Birmingham Herringbone 50, HP Gen le 


Gear Unit. Type SL. Size 30/16 Speed 
730 RPM to 115 RPM. 


400 HP GEAR REDUCER 


1—400 HP Nuttall (Westinghouse) Type LMR- 
25 Single Helical Heavy Duty Reducer— 
6-1 Ratio at 900 RPM with High Speed 
Shaft Extension for Brake. 


400 HP SYNCH. MOTOR 
1—400 HP Westingh Synch us Motor. 
3/60/2300/900 RPM. Unity P.F. with di- 
rect connected exciter—Late Type. 


ERIE ELECTRIC CO., INC. CHURCH ,, 


150 HP on. Electric Type | form K 3/60/ 
2300/900 RPM. 


200 HP Gen. Electric = ring T | form M 
3/60/440/600 RPM 


200 HP Gen. Electric Type KT 3/60/440/600 


ae A Gen. Electric Type KT 3/60/440/720 


1—100 HP Crocker 


1—150 


125 VOLT DC MOTORS 


Wheeler 125 Volt DC 
850 RPM Ball Bearing 


HP Crocker Wheel 
850 RPM Ball Bearing. 


Will make 1200 RPM 125 Volt Generators. 


125 Volt DC 


350 KW GENERATORS 


2—350 KW General Electric Generators 
Type MPC, 250 Volt DC, 720 RPM 
Single Bearing Machines. 


REBUILT TRANSFORMERS 
3—100 KVA G.E. 1 ph., 60 cy. 2400/4160 
pri. 120/240 sec. 
3—1667 KVA Wagner 1 ph., 25 cy., 23,000 
pri., 575 sec 


BUFFALO, N. Y. 


POWER PLANT EQUIPMENT 
SPECIAL OFFERINGS 


TURBO-GENERATORS i—1000 KW, 4150 V., 280% N.C. FIRE PUMP B 0 | L E f { 
2—4000 KW, 2300 V., 1502 Cond. 2—1000 KW, 480 V., 180% Cond. 
1—3500 KW. 4000 V.. 150% Cond 750 KW, 550 V., 170% Extr. 
'—3000 KW, 4000 V., 150% Cond 1— 500 KW, 2300 V., 165% Cond. aa 
12500 KW. 480 150% Cond 300 KW, 2300 V., 150% Cond. BOILERS US 
1—2500 KW, 550 V., 250% Cond - 
1—2000 KW, 550 V.. 175¢ Cond DIESEL GENERATORS 
1—1500 KW, 2300 V., 2002 Cond 1—1000 KVA, 2400 V. i— 438 HP, 2002 
1—1250 KW, 2300 V., 250% Extr. i— 700 KW, 480 V. 2— 300 HP, 250% Steam, Gas and Eles tric 
2—1250 KW, 2300 V., 2252 Cond 3— 540 KW, 480 V. 2— 250 HP, 200% j i 
1—1000 KW, 2300 V., (752 Extr. i— 437 KW, 480 V. 4— 150 HP, 150% Se. Mr. 
1—1000 KW, 2300 V., 250% Cond. i— 200 KW, 480 V. i— 78° HR.T., 2008 
H { Write or wire for additional data and prints. 


A. LEE ELLIS CO., U. S. Machy. Bidg., 140 Federal St., Boston 10, Mass. 
THE BUYERS MUST BE SATISFIED—ALWAYS 


94 KW CAT. DIESEL 


2400/4160 volt, 3 phase, 60 cycle. Will 
reconnect for lower voltages. Switchboard 
voltage regulator and three 25 KVA-G.E. 
transformers—lot total $6000.00, top con- 
dition. 


VACUUM PUMPS 
BEST BY TEST 
YOUR CHOICE: 


10° & 1—7" x 10° Triplex Pumps 
Hy draulic Triplex Pum 
jer u 


Oil circuit breakers, potentials, currents, 


power transformers, wire and _ cable, 


P. DC 230 4 1750 R 
Nash Vacuum Pumps and Vac.- Heating Units 
Rebuilt Motors |— 
Unit Heaters 


meters, motors, generators, M.G. sets, and 


HEAR-HERE 
American Re builts 
Are Best 


AMERICAN AIR COMPRESSOR CORP. 


Dell Ave,, & 47th North Bergen, N. J. 


72—€xhaust Blowers, Fans. 
2—Kinney High-Vacuum Pumps, 100 C.F 


HUNDREDS OF SIZES— 
MAK 


SUPERIOR 


EQUIPMENT CO. 
136 GRAND ST., N.Y.C. 13. CA 6-6983 


other surplus. 


SUPERIOR NORTH SHORE 
POWER COMPANY 


LUTSEN, MINNESOTA 
Stores Dept. A. G. PORTER 
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| 
| 
: 
MURRAY HILL 7-6547-8-9 
| PUMPS—COMPRESSORS—BLOWERS 
1—2060 GPM 350’ Pump with 240 HP Turb. 
0,8, (—750 GPM 231° Pump with 75 HP 3 ph. motor 
OS CX XK 2—675 GPM 428’ Pumps with 125 HP Turb. 
CS XY QS QL 1—200 GPM 556’ Pump with 50 HP 3 ph. motor 
R | SX i—200 GPM 556’ Pump with 50 HP Turb. 
\—1000 GPM 280° all-bronze Cent. Pump 
750 & 1000 GP nowles eam Pum 
x 
4 
4 x! upre 
can— r i—1t2” x 10° 1-R Air Compressor 355 CFM 
©) Ingersoll—LeRoi— D |—4-stage Norwalk Compressor 28 CFM 5000 PSI 
+ Penn—Sehramm— >, i—Sturt. 60 H.P. Tur.-Blower 7000 CFM 20 oz. 
wate 
Sullivan—Worthington 2-stage Turbo Blower 3000 CFM 16 PSI 
| 
¢ 
4 


SEARCHLIGHT SECTION 


SQUIRREL CAGE MOTORS 


3-Ph., 60-Cy. 
Qu HP Make Type Volts 
400 Cont. 2306 
400 2 
400 G.E. 
300 Whse 
200 Whse. 
200 ALCh 
2 125 AL.Ch 
125 Whse. 
125 
100 
100 ALCh 
1 F.M. 
100 Whse. 
78 G.E. 
75 =ALCh. 
75 ALCh. 
75 =ALCh. 


SYNCHRONOUS MOTORS 
3-Ph., 60-Cy. 


Qu HP Make PF Volts RPM 
3000 Whee. 80 4800 2400 720 

2100 =G.E, 100 2300 360 
1750 ~G.E. 100 2300 3600 
50 ~G.E. 80 2300 450 

87 G.E. 80 220/440 20 

50 100 2200 900 

50 G.E. 100 pr 2200 600 

50 G.E. 380 2200 450 

35 G.E. 80 22 1200 

25 El.Mchy. 100 2400 900 

25 G.E. 80 900 

00 Whee. 80 2 20 1800 

00 Whee. 100 1200 

00 Idea! 80 /440 900 

2 00 G.E. 80 220/440 600 
60 G.E. 80 a0) 440 1200 

50 G.E. 80 600 


SLIP = MOTORS—CONSTANT 
DUTY—3-Ph., 60-Cy. 


Qu HP — Type Volts RPM 
jee 1200 C.V SR 2200 237 
1000 Al h. AN Y 2200 235 


MOTORS~—M. G. 


Volts RPM 


* Mill 

In our stock ‘find manual and magnetic 
primary and secondary controls 10 to 3000 ibs., which 
we can furnish complete for any requirements. 


MOTOR GENERATOR SETS 


Volts 
Qu. a Make AC 
1 2400(3-U) ALCh. 4800 
1 2400(3-U) Whse. 4800/2400 
1 1000 5 2300 
2 500 300 
1 500 C.W 5 5 2300/440 
1 500(3-U) Whse. 2 440 
1 250 Whse. 25 300 
1 2 yhse. 2300/440 
1 200 Ridgway 2200 
1 155 .E. 2300/440 
1 150 G.E. 2300/440 
1 100 ALCh 4000/2300 
1 100 Delco 40/220 
1 100 Cc.W. 440/220 
i 100 Ridgway 100/25 
1 85 4000/2300 
1 75 Star 40/220 
1 75 Whase. 200 
1 75 AL.Ch. 300 
1 50 Burke 440/220 
1 35 Whse 440/220 
1 25 Ideal 125 220 
3 20 ALCh 1200 250 440/220 


SETS—TRANSFORMERS 


DIRECT MOTORS 


Qu 

Endl 

1 2400 Encl. (Rev. $00 

4 1500 Enel. (Rev. 600 

4 1200 Encl. (Rev 600 

800 Enel 60 

1 350 CD-169- 1150 

1 200/250 No. 22 400/ 1200 
1 26 MPC 325/975 
gees 200 MPC 500/ 

1 200 Mil 300/1200 
i 180 MPC 400 

3° 150 83-H 890 

125 SK-190 600 

2 125 SK-184 575/850 
1 100/125 1995-F 300/12 

2 100 Ri 1050-T 400/1 

1 90, a G.E 625/1125 
All above 230-V DC except where 


ark 
*** Pedestal mill design 
Rey, for mill reversing ice. 
BF 
We have in stock 100 magnetic panels which we can 
furnish arranged for your particular requirements. 


FREQUENCY CONVERTER SETS 


Make 
750-KVA_ Elec.Mchy. 


3/60 to 440/3/180 
2 1200-K W 3/60 60/3. 


1 1700-K Vs $Y 60 to 2500/3/2 
The above with panels and 
equipment. 
TRANSFORMERS — Power 
Qu Make KVA a Phase Volta; 
i G.E. 2760 «6b 3 7300/ 
240/480 
4 G.E 333 H 1 13200/1100- 
2200 
3 Packard 250 A 1 13200-2200 
3 G.E 100 1 3300 
3 Whae. 100 1 12075/10955- 
230/460 
3 Whase. 100 «Auto 1 4160/2400- 
2400/1385 
3 ALCh 50 OI8C 1 22000-220 
2 Uptegraff! 3745 HD 1 
2 Kuhiman 13. 1 480- 
45(new) Al.Ch 3 OIsC 1 2400- 240 


B. MAC CABE COMPANY. 


TRANSFORMERS 
3—1250 KVA., Gen. Elec., Type WC, Form 
VDD, Out-door, 1 ph., 60 cy., 23000/22425/ 
21850 volts primary to 2300/2243/2185- 
4000Y volts secy. 


TURBO GENERATING UNIT 
1—100 K.W., G.E. Non-condensing, 3600 RPM. 
#27,160, 3 ph., 60 cy. 600 volts. (Can be 
reconnected 480 volts full capacity. Can be 
reconnect to 240 volts at rating 100 KVA.) 
Dir. Ctd. exciter. 


ARCHER & BALDWIN, INC. 
75 West Street New York 6, N. Y. 
Tel: BO. 9-9275-9276 


DAvenport 4-8300 


PHILADELPHIA 40, 


DELIVERY 


heater, 


@ We have many other boilers in sizes of 250 to 600 
HP, 200 te 450% pressure. See our September Power ad. 


CHARLES B. REARICK 


COMPLETE POWER PLANTS 


STEAM — ELECTRIC — HYDRO — DIESEL 
“Export Orders Carefully Executed" 
1—50,000# hr. 4-Drum Stirling type, 2507 Boller (8,500 sq. ft. H.S.) Super 
IMMEDIATE at. Condition excellent, ASME, any fu 
1—80,000# hr. Steam Generator 3507, Very efficient, economizer, air 
te. Steel cased, excellent condition. 
768 HP B&W Sterling Boiler, 200+, with new tubes & superheaters. 


Send us your INQUIRIES for ALL POWER MACHINERY 
30 CHURCH ST. 


now oil fired. 


Turbo- Conde 300 to Kw. 
Non-Condensing, 200 ti 
Frequency Changer 
Motor-Generators & Diess!-Generators 
See Our September Power Ad 


NEW YORK 7, N. Y. 


ELECTRIC AIR COMPRESSORS 


676 FT. WORTHINGTON, 2 STAGE 
1302 FT. INGERSOLL-RAND PRE-2 
2415 FT. INGERSOLL-RAND PRE-2 
2600 FT. SULLIVAN WN-4 

2873 FT. WORTHINGTON, 2 STAGE 
3460 FT. CHGO. PNEU. OCTDE 


STANHOPE, 60 E. 42 St., N. Y., N. Y. 


500 KW GE SYNCHRONOUS 
CONVERTERS (3) 
HCC6—Steel Frame—1200 RPM Ped. 220/280 
V. DC Booster Type—Six Ph. Manual Controls 

Transformers to suit. 
S. M. DAVIS 
510 LASALLE ST. ST. LOUIS 4, MO. 


TURBO GENERATOR 
Available Immediately 
Co. 180 P.S.1.—525° F. Total 
Temp., 3 phase, £0 cycle, 2300 volt, with Surface 
Condeneer.” GOOD CONDITION 
UNION ELECTRIC CO. OF MISSOURI 
315 N. 12th Blvd. St. Louis 1, Mo. 


FOR SALE 


IMMEDIATE DELIVERY 


ROTARY DRYER 8 x 72’—This is a 


plant Tipple — skip — 
—crane runway — Jib crane — electri 

ronttealy new — at a snap for quick sale. 


8 MILE AERIAL TRAMWAY—a complete trans- 
portation system with steel loading and unloading 
terminals—i00 steel towers—80—bottom dump 
buckets, 800 Ib yale slightly used—at 
small fraction of cost. 


312 KVA 550 360/300 RPM, GENERATOR—with 
exciter and switchboard—excellent condition. 


2—350 H.P. 2300/3/60/257 brand new synchronous 
motors, exciters and control, These have never 
been used. 


Please send your enquiries and surplus lists—we 
are a rapidly growing—pioneer country—and have 
outlets for machinery that would be slow moving— 
elsewhere 


We are in our 42nd year—We have surprised many 
important customers by producing precious equip- 
ment—for immediate delivery when they thought it 
could not be done. 


SOUL CLINIC INC. 


CALGARY, ALBERTA, CANADA 
Phones 22030, 25962 


FOR SALE 


2—Monroe 150 H.P. 72”x16’-0” 
H. R. T. Boilers in perfect con- 
dition including all new steel for 
hanging same. 


2—4 Burner Fyr Feeder Spreader 
Type stokers with 5’-0” wide x 
7'-0 American forced draft 
grates. Factory New, Never 
Removed from Crates. 


Priced for Quick Sale 
LOUIS HAHN & SON 


Millvale P. O. Pgh. 9, Pa. 
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} ** 600 GE MT-20 2200 360 
500 G.F. I-16-M 2300 450 
RPM 400 ALCh. ANY 2200 514 
1200 490 G.E. MT-412 2200 450 
514 G.E. 1-15-M 2200 1200 
435 300 ALCh. ANY 2200 514 
1780 250 G.E MT-414 2200 300 
1160 200 G.E. 1-16-M 2200 585 
220 580 150 GE 1-13-M 2200 1750 ' 
1750 125 Whse. CW-870 2200 870 
? 220 1750 100 F.M H20C 440/220 900 
220 430 75 GE IM 440/220 695 
, 220 1750 75 Whse CW-7540 440/220 690 
690 60 Whse. CW 440/220 900 
220 435 50 GE MT-536 2200 1150 
495 0 FM SR 440/220 600 
220 
1765 
1750 
690 
Ou 
| 
a] 
| 
A 
\ 


SEARCHLIGHT SECTION 


TURBO-GENERATORS 


AVAILABLE IMMEDIATELY 


7 6250 kva 5000 kw 3600 rpm Allis-Chalmers 200 Ibs. 100° SH 
condensing. Will operate 275 Ibs. 615° TT without change. 


Generator 3/60/11500 can be changed to 2400/4160 V. Com- 1 937 kva 750 kw 3600 rpm General Electric 150 Ibs. condensing. 

plete nap ca be operated for inspection. Checked by Generator 3/60/2300. 

factory eng ber 1951—no repairs required. 1 625 kya 500 kw 3600 pm Westinghouse 150 Ibs. 100° SH 
1 1875 kva 1500 Aes 5000 rpm General Electric 150 Ibs. 0° SH non-¢ 3/60/240. 


condensing. Generator 3/60/2300. 


2300. Complete auxiliaries. 


1 1250 kva 1000 kw 3600 rpm Westinghouse 185 Ibs. 100° SH 
ALSO 


COMPENSATORS, A.C. AUTOMATIC 
75 hp 3/60/2300 Cutler Hammer Bul. 9622 w/current 
limit. fuses. New 
125 hp 3/60, 2200 G.E. CR705!-HIA. 
COMPENSATORS, A.C. MANUAL 
100 hp 3 60/220 Allis-Chalmers Type RMC 
100 hp 3/60/2200 Westinghouse Type A 
CONDENSERS 
2—725 sq. ft. C. H. Wheeler 2 pass surface. New 
COMPRESSORS. AIR 
1200 CFM 200 rpm 1-R 2 stage 22°x14°x16" short 
000 CF e. J rpm CP 2 stage 20°x!2"x!4" short 
center belt di 
DIESEL GENERATORS 
250 kw 400 rpm 3/60, 220-440-2200 Superior YLO 
ENGINE GENERATORS 
2—65 kva 327 rpm 3/60/220 Engberg 9x10 vertical 
175 Ibs. non-condensing 
GASOLINE ENGINE GENERATORS 
50 ow pees rpm 3/60 220 Waukesha-Bardeo housed on 


TAMPA ARMATURE WORKS INC. 


401 S. MORGAN ST. 


1557 kva 1250 kw 3600 rpm Allis-Chalmers 140 Ibs. condensing. 
Will operate 200 Ibs. 450° TT without change. Generator 3/60/ 


condensing. 3/60/2300. Completely reworked, generator has new 
winding. Complete auxiliaries. 


out change. 


GENERATORS, A.C. 
375 kva 225 rpm type 
250 kw 400 rpm 3/60/220. 2300 G ne type 
250 kw 1800 rpm 3/60 2200 W Westinghou ve ped. bras. 
200 kw 720 rpm 3/60 any voltage G - brgs. 

GENERATORS, D.C 
75 kw 1200 rpm 125 V. GE E singie brs. 
20 kw 1200 rpm Vv. GE cD 

OIL CIRCUIT BREAKERS 

600 amp. 15000 V. West. FO22i o/d solenoid over. 
600 amps. 15000 V. Conduit 01 o/d solenoid oper. 


25 
50 hp 720 60,2200 GE Type KY 


PHONE 2-1966 


1 625 kva 500 kw Deboval geared 5000/900 rpm 150 Ibs. condens- 
ing. Generator 3/60/2300. Can operate 275 kw 10 Ibs. BP with- 


18714 kva 150 kw Westinghouse geared 7200/900 rpm 150 Ibs. 
100° SH non-condensing. Generator 3/60/240. 


IN OUR STOCK 


400 hp 1800 rpm 3/e8 /2200 Westinghouse ped. brgs. 
300 hp 400 rpm 3/60/220-440-2200 GE engine type 
3/ Vv. GE Type ATI pe: 

ip 


1000 kw 600 V. 514 rpm Westinghouse 1440 hp any 


2—150 ee 230 Ibs. 2750 rpm Frederick steam turbine 


orm 
131—10 kva 2400-4160/120-240 V. {| Ph. Various 
Makes—All modern 
28—7'2 kva 2400-4160/120-240 V. Ph. Various 
‘Makes—All modern 


MOTORS, SYNCHRONOUS 


br 
West. dir. conn. exciter 


3/60/2200 
MOTOR-GENERATOR SETS 


voltage syn. motor 
PUMPS, BOILER FEED 


750 gpm 450 Ibs. 3600 rpm Goulds 3360 4° —4 stage 
475 gpm 750 Ibs. 3600 rpm Goulds 3360 3°—6 stage 


TRANSFORMERS, 60 CYCLES 
2—1000 kva 13800/2300 V. | Ph. GE Type H Form 


3—75_kva 2400-4160/240-480 V. | Ph. GE Type H 
orm 
3-37! = 2990-4160 120-240 V. | Ph. GE Type 


TAMPA, FLORIDA 


— CAGE MOTORS—3 Ph., 60 Cy. 


HP we Volts Fr. RP 
60 Louis Al. 220/440 Tere 505 1180 
60 Woods 220/440 TEFC 72 1200 
100 West. 440 cs 600 
100 GE 440 KT 356 860 
125 G.E 440 KT 547 1800 
*150 Al.-Chal. 2300 ARW 1750 
200 **G.E. 220 K 564 900 
' G.E. 20 690 
GE. 220 MT 3a 690 
40 **Al. 440 B. Brg. 900 
' 50 Wes 220 cw 1175 
75 220 mT 456 870 
109 G.E 220 16 430 
i *250 c.w 550 Bw 68-CS 1800 
1 *300 c.w. 550 Bw 68- 1800 
1 *500 c.w. 550 Bw 80-BS 1800 
500 2300 178 900 
1 *600 c.w. 550 Bw 80-CS 1800 
1 600 West 440 cw 432D15 1800 
SYNCHRONOUS MOTORS—3 Ph., 60 Cy. 
With Direct Connected Exciters 
El. Mach. 2 421 
125 **El Mach. 4800 
5 135 °*°G.E 4000 TS 9632 1200 
' 175 Burke 2200 F 40 
**El. Mach. 2 
*300 **EI. Mach. 208 1200 
** El. Mach. 1200 
El. Mach. 440 1200 


210 Snediker Ave. 
Brooklyn 7, N.Y. 


oe! MOTORS BALL ons. MARINE TYPE 
Qu. Fr. RPM 
4 **Al. Chal. tis EBC 2400 
**Rel. 15 46T 1300 
2Vert. 30 **Cent. 230 DN 375Y 1750 
2 **Cent. 230 OM 448 2200 
2 Winch 42.5 *°G.E 2730 CDM i830AE 525 
3 Winch **West. 230 CK $ 600 
8 75 230 TEFC &2H 860 
75 230 DEB-I 1150 
oc BALL sas. D.P. 
it West. 103 1800 
7 2KW 1. Pro 1800 
1 30KW Burke |-Brg. 120 WA2 52 1450 
2300KW G.E. I-Brg. 345/260 CY zi 1200 


62.5 KV 120—206V /900 RPM 
125 KVA 2 50- /120-208-400V 
DIESEL ENGINES—PUMPS 
TURBINE GENERATORS—M-G SETS 
4 New yim 135 HP Mod. DWX 


D 

00 V/1200 RPM 

900| 150 KW G.E. 3 Brg. Syn. 3/60/220V/1200/240 V/DC 
60/2200 /400 RPM 

720| 1-200 KW Buckeye AC 3/60/2200V/360 R 

200| 3—200 KW G.E. AC 


1200 RPM Turbo- 


Worthington Pui GPM w/!00 HP 
KT 543 3/60/220 


/1800 
*NEW—**BALL EXCITER 


HYacinth 


ALBERT HELLER CO. 5-0800 


A Partial List — Special Low Attractive Prices 


3—500 H.P. 450 Lb. B&W Sectional Header 
Water Tube Boilers, Complete with Stokers, 
Superheaters, Boiler Feed Pumps, and all 
Miscellaneous Equipment. ‘ 

2—250 H.P. Erie City 3 Drum Low Head Boilers, 
1942, 200 Lb. Working Pressure, Peabody 
Burners, Brooks Control Equipment, Pratt- 
Daniel Stack on each Boiler Pumps, Heater, 
and Pipi 

2—400 H.P. 225 Lb. Bigelow Water Tube Boil- 
ers, > Firing Equipment. Built we 

1—600 H.P. B&W Sect. Header 

2—250 Baw Boller, Sect. H 

1—250 H.P. B&W Boiler, Sect. har, ied 1938. 

1—500 H.P. Cleaver Brooks Package Boiler, 
150 Lbs. #6 Oil, 1947. 

A Number of Self Contained & Economic Units, 
50-150 H.P., 100-200 Lbs. Pressure. 

Engrg. Spreader Stoker complete 

oiler at 200% of rating, or 


1200 

1-6 Crlindes Enterprise Diesel, 800 H.P. direct 
connected to 1000 K.V.A., 3 ph., 60 cyl., 
2400 V. Elliot Generator comp te with all 
aux. Unit built 1948, 1400 hrs. use only. 


WARNER J. SHERB, INC. 


342 Madison Avenue, New York, N.Y. 
Telephone MUrray Hill 2-9098 


TURBO GENERATORS 
4000 KW. 300 Bleeder type, Surf. Cond. 
2—1250 KW. 125-180 Cond. price low. 
2500-1750 KW. 225i¢g. 5-15 back press., 
500 KW. 180g. 30% back press. 440 v. 
500 KW. 22529. 5-15 back pr. 480 v. 


BOILERS 
100,000 Ibs. per hr. 250% Integr. Furnace 
87,0002 high eftic. Steam Generator 3502 
also 
Transformers: 3—1000 KVA. 13,200/2300 v. 
Diesels: 3—400 KVA. 440 vy. 514 RPM. 
Generator: 3500 KW. 3/60/2300 v. 


STEPHEN A. DOUGLASS CO. 


630 Fort Washington Ave., New York 33, N. Y. 


DIESEL ENGINES 


1800 HP Fairbanks-Morse, Model 38D 
8-1/8, 8-1/8" x 10”, 800 RPM, 10 Cyl- 
inder, air start, solid injection, com- 
plete with auxiliaries. Excellent con- 
dition. 

480 HP Buckeye Diesel engine, 8 Cylinder, 
Model 80, 600 RPM, late type. Rebuilt. 

Other sizes in stock 
ALJON ELECTRIC DIESEL CO. 
904 Pacific St., Brooklyn 16, N. Y. 
STerling 3-6515 


100 KW GENERATOR SET 
BUCKEYE DIESEL 400 RPM 3/60/240 with V- 
Belted exciter, Switchgear, Voltage Regulator, Oi! 
filter, Silencer, Water Pump. Engine overhauled. 
Immediate delivery—Priced to Sell 
ROBERT L. NEISWANDER 
LIMA, OHIO PHONE 42867 


FOR SALE 


SKINNER UNIVERSAL UNAFLOW ENGINE 
With full floating piston, automatic stop valve; 200 
KVA Electric Machinery Generator; Meters and 
Switch; Fyr Feeder; Farquahar Coal Conveyor can 
be seen in operation. 


P. ©. Box 219, Quakertown, Pa. 
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MOTORS, SLIP RING 
ie 350 hp 360 rpm 3/60/2200 GE Type iM 
4 > 200 hp 1800 rpm 3/60/2200 GE Type IE 13B 
- 200 hp 1800 rpm 3/60/440 GE Type IM 
: 100 hp 900 rpm 3/60/440 GE Type MTC5346 
q 75 hp 1800 rpm 3/60/2200 Westinghouse C.W. 
2— 75 hp 720 rpm 3/60/2200 Westinghouse HF 
* 50 hp 720 rpm 3/60/2200 GE Type MT552 
50 hp 900 rpm 3/60/2200 GE Type 1M 
MOTORS. CAGE 
\ AC GENERATORS 3/60/440/.8 P.F./1800 
75 KVA ***West 
7 75 KVA Prod i-Br 
' prs 
E. 
‘ 


SEARCHLIGHT SECTION 


RING MOTORS 3-Ph., 60 


Soo (2) or 
500 GE. 450 
450 440/220 Whse. 514 
2200/440 GE. 450 
300 2200 GE 360 
300 440 Whse 3600 
250 440/220 Whae. 600 
250 2200/550 GE. 450 
250 550/440 GE. 1200 
250 GE 600 
00 440 G.E. 450 
88 4000/2300 GE. 1800 
50 440/220 GE. 450 
50 440/220 Whse 600 
50 40/20 Whee. (2) 1800 
4000/2300 GE. 1800 
25 2200/440 GE 600 
25 550/440 GE. 1200 
440/2 G.E 600 
100 440/220 G.E. 900 
SYNCHRONOUS MOTORS 3-Ph.. 60 Cy. 
Make 
‘00 220 GE. 1 600 
00 2200/400 Ts 720 
00 440/220 G.E. ATI 600 
50 440/220 Whae. HR 217 
50 440/220 GE. ATI 600 
50 4000/ El. Mchy. Syn 600 
40 2300/440 GE. ATI 720 
200 4150/2300 Whee. G 1800 
120 GE ATI 900 
110 440/220 GE. Ts 257 
100 440/220 Whee. 1800 
75 2200/ Whae. GE 600 

PLATING UNIT 
1—5,000 am 4/6 volt (or 2,500 amps.. 8/12 volts) 
A. Munning, double commutator dir. conn. to 50 

G.E sq. cage motor. 


CIRCUIT BREAKERS 


al 
. 37000 T 'FHKO- 
doer high interrupting ity. 


SQUIRREL CAGE MOTORS 
HP Volts Make T sed 
650 440 GE. rr 
2200/4000 Elliot sc 1800 
2200 GE KT 1200 
00 2200 GE. FT 3600 
250 440 GE IK 20 
50 2200 Al. Chal AR 1800 
2200 GE. K 00 
00 GE. IK 20 
00 GE IK 14 
00 440/220 Whee. cs 1200 
00 440/220 GE KT 1800 
50 “4 multi sp. KT 1800/600 
50 440/220 Whee. cs 100 
50 440/220 GE. IK 50 
00 2200/: Whee. cs 00 
50 440/ GE. KT 20 
50 440/220 Howell B. Brg 1800 
50 vert. 440/220 GE. KTP 1200 
50 440/220 GE. IK 14 
2200/440 GE. KT 
00 2200/440 GE. K 1200 
75 (5) 55) GE. KF 1800 
A. C. GENERATORS 
—320 kva. 660 rpm, GE. 
—27 1200 rpm, . GE 
720 v., GE 
“Hs 600 rpm, 220/440 v.. 
—187 kva, 1200 rpm, v hse. 
—150 kva, 900 rpm, 480/240 v.. G.E 
—100 kva, 720 rpm, 440 V., G.E 
— 75 kva, 1800 rpm, 480/240 v., Whse. 


1—250 kw, 1200 rpm, — V., Whse., conn, to 375 HP, 
2 m, 

1—175 kw, 1200 rpm, E., conn. to 250 kva, 
1 4 

1—100 kw, 1200 240/120 V., Al. Chal., conn. 


kya, 
3-250 kva, E., 2400-4 


to 75 hp, 440/2 


Cc. MOTORS 

Volts ake Type Speed 
230 (2 new) «Cr. Wn. CMC 1800 
230 GE cD 600 
230 (2) Ww 850 
230 Whse SK 9350/1050 
230 El. Dyn. 30-3 475/1250 
230 Cr. Wh cmc 

230 GE. cD 1150 
230 G.EB cp 1150 
230 Whae. 8K 850 


MOTOR GENERATOR SETS 


. 1200 rpm, G.E. conn. to 120 hp, 
Syn. motor. 
com, we V.. G.E., conn. to 100 hp, 
77200 rpm. 3-wire, GE., conn, 
0 V., cai 


TRANSFORMERS. ‘60 cy. 
V., 3 phase 
its. 


STEPHEN: 


HALL» 


458 SEVENTH ST. 


WANTED FOR CASH 
Electric Motors—Starters, Transformers—Oil & 
Air Brkrs. Wire—Cable—Wiring Materials. 

Send Listings 
ALLIED ELECTRIC & MACHINERY CO. 
1007 Falls Bidg., P. O. Box 1838 
MEMPHIS 1, TENN. 


FOR SALE 
MODERN 1000 KW Turbo-Generator 
In Excellent Condition 
Steel case back pres- 


sure .8 P.F., 3 phase, 60 cycle, 4150/2300 
volts, “alternating current, complete with ac- 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
TELEPHONE: EASTGATE 7-4778 


PIERCE CABLE CO. 


2668 CLYBOURN AVE., CHICAGO 14, ILLINOIS 
FOR YOUR 


CAS SURPLUS 


& pc Motors Generators — Pumps — 

= — Oil & Air Break- 
Axial Diesel & Turbine Driven 


id Us Your Lists & Requirements 

T HELLER CO. 
210 SNEDIKER AVE., BROOKLYN 7, N. Y. 
HYacinth 5- 0800 


WANTED 
300 KW Fear '3/@ Vertical Steam Eng Gen Set 
8—40 H.P.—550 volt D.C. Street Railway Motors— 
— tracks—wheels and xles—might consider 250 


2—Pumps—20,000 G.P.M. head—with or 
without engines 
300-500 KW G0 cycle Steam Turbine Generator unit 
200-300 KW 3/60 Generators, with or without En- 
gines. Please send your enquiries and surplus lists 
SOUL CLINIC, Inc., Calgary, Alberta, Can. 


WANTED 
3—Transformers, Distribution, OISC, 60 Cycle, 


1 Phase, 13,200 to 2400 Volt, 1250 or 1000 
KVA, with Taps. 

CITY OF FORT PIERCE 
FORT PIERCE FLORIDA 


WANTED 
1600 H.P. 3/60 low speed—slipring or syns 
5 H.P. 220/3/60 explosion proof for gassy mine. 
750 H.P. 3/60 slipring, low speed 2300 or 550. 
250 K.W. Frequency Charger, 3 phase, 4000 volts, 
both ends, 60 cycle input—25 cycle output. 


Please send your surplus lists 
SOUL CLINIC, INC., Calgary, Alberta, Can. 


d, oil circuit breaker, and 
direct connected exciter. Only operated alter- 
nately for six years. Ideal for Chemical, Rub- 
ber, Petroleum, Textile, Pulp and Paper, and 
Sugar Refining Industries 


NEWMAN & COMPANY, INC. 
6101 Tacony St. Philadelphia 24, Pa. 


GET 2™ ENGINEER 
PAPERS IN 1 YEAR 


(Yes, get better stationary engineers License!) 


No correspondence school bother. Na- 
tionally-known Chief Stationary Engineer 
Frederick C. Walker's 100-Question, 100- 
Answer Bulletins give you the straight 
dope quick. Send $3 to Walker & Collins, 
526 Ashland Ave., Buffalo 22, N. Y. for 


ELECTRICAL CABLE 


@ fer every Industrial and power application 
@ Special constructions. Odd ten 5 
@ Large stocks on hand ef high voltage, lead cov- 
eables net ordinarily ked by your regu- 
lar suppilers. 
@ Cut te length. Reasonably priced. 


UNIVERSAL WIRE AND CABLE CO. 
2668 N. Clyboura Ave., Chicago 14, Ill. 


first set today. Keep working. Save year. 
L E r A X POCKET SIZE TECHNICAL 
DATA BOOKS, $1. EACH 


Printed o loose leaf, six hole, 6%" x 3%” bond 
paper each book contains about 140 Came of techni- 
cal data, presenting condensed, accurate and essential 
data for the student, engineer, technical worker and 
business man. 

Architecture Metals Transformers, 
Home Heating bs 1 Chemistry Relays, Meters 
Concrete Survey 


BOILERS 


3—100 HP Kewanee Fire Box Tyee Gon Oven 

Bottom Boilers, 2002 W.P. 08. 

ebu 


Pumps, Motors, Generators, Handling Equipments 
CROWN MACHINERY COMPANY 
2323 North 9th Street, St. Louis, Mo. 


Electrician's Data Building Constr. Mook, ‘Drawing 
Builder's Data adio ach 
M Machinist Data 


DC Surveying Data 
Tables AC Motors and ‘Trig-Log Tables 
ysica nerators Metallurgy 
Chemical Tables pen Analytic Chemistry 
Write for FREE Cat {over 2000 listings). See 
for yourself how peiptal EFAX can be to you. Send 
$1 for each book, $5 for any six ‘Usted. 
LEFAX DEPT. PO 11, PHILADELPHIA 7, PA. 


WANTED 


Vertical Hydro Electric Unit 
1—150 KVA. 2400 volts. 60 cycle to operate 
on a 10-12 ft. head. 

HILLMAN LIGHT & POWER CO. 
Hillman, Michigan 


New England Boiler Setting Co. 
Specialists on 
FIRE BRICK CONSTRUCTION 


Industrial Furnaces 
Expert Repairing 
Stephen S. Donoghue 
106 Webster St. Arlington 74, Mass. 


WANTED 
OVERHEAD TRAVELING CRANES 
STRUCTURAL STEEL BUILDINGS 
TANKS 
BENKART STEEL & SUPPLY COMPANY 
Coraopolis, Pa. Phone 4-1250 
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TRADE WITH BAUER | 
BUY - SELL - MEADE 


| | 
2—2000 amp., GG E. pole, 608 v., air HP 
150 
oa 125 
— 106 
| 100 
j 100 
75 
75 
' 
1-75 kw, 
2200/400 ¥ 
1—65 kw, 12 ; 
1200 rpm 
1—50_kw,_ 
3—333 ky 
3—250 kv 
3—200 kv 
1—150 kva, Whse., SK. 13200-125/215 v., 3 ph. 
3—150 kva, Al. Chal. 2400-240/120 V. 
3—150 kva, Whse., 2400-240/480 V. 
3—100 kva, Whse., 2400-240/480 V. 
6—100 kva, Whse., 2400—120/240 V. 
5—100 kva, G.E., 4156—120/240 V. 
2—100 kva, Whse., 2400—120/55 V 
3— 75 kva, Whse., 2400—240/480 V 
3— 75 kva, Moloney, 4150—240 V 
6— 50 kvs. 3400-—190/240 V. 
11—50 kva, Whse., 2300-110/220 V., drv 
a 
A 
i 
vac 
‘ 
Cs 299 
\ 


This index is a service to readers. Every effort is made to maintain its seearacy. but POWER cannot assume responsibility for errors or omissions. 
When a star appears after the name, the advertisement does not appear in this issue but appeared in an issue within the previous three months. 


Acme Electric Co. 
Air Preheater Corp. 
Allen-Sherman-Hoff Co. 
Allis-Chalmers Mfg. Co. 
Allpax Company 
Aluminum Co. of America 
American Blower Co... 
American Brake Shoe Co. 
(Brake Shoe & Casting Div.) 
American Chain & Cable Co. 
American Chimney Corp. 
American District Steam Co. 
American Electric Co. 
American Engineering (o. 
American Manganese Steel Div. 


American Marietta Co. 
(Valdura Div.) 


American Pulverizer Co. 
Anchor Packing Co. 
Anderson Co., V.D. 
Arkansas Fuel Oil Co. 
Armstrong Cork Co. 
Armstrong Machine Works 
Associated Research, Inc. 
Atlas Valve Co. 


22-23, 


Babbitt Steam Specialty Co. 
Babeock & Wilcox Co. 

Badger Mfg. Co... 

Bailey Meter Co. Ciao’ 
Baltimore & Ohio Railroad... 
Bartlett & Snow Co., C.D. ; 
Beleo Industrial Equip. Div. Inc. 
Bell & Gossett Co. 
Belmont Packing & Rubber Co. 
Betz Co., W.H. & L.D... 

Biddle Co., James G.. 

Bigelow Company. 

Bird-Archer Co... 

Bi i Coal Institute. . 
Black, S'valls & Bryson, Inc. 
Blaw-Knox Construction Co. 
Boiler Engrg. & Supply Co. 
Boiler Tube of America 

Bonney Forge & Tool Works. . 
Botfield Refractories Co. 

Buell Engineering Co.. 
Buffalo Forge Co........ 
Baffalo Pumps, Inc 

Builders Providence 
Burgess-Manning Co. 

Bush Mfg. Co.......... 
Bussmann Mfg. Co... 

Byers Co., A.M... 

Byron Jackson Co. 


Carey Mfg. Co., Philip 
Cash Co., A.W....... 
Catawissa Valve & Fittings Co. 
Chapman Valve Mfg. Co. 
Chase Brass & Copper Co. 
Chelsea Fan & Blower Co., Inc. 
Chicago Metal Hose D'v. 
Flexonics Corp 
Chicago Pneumatic Tool Co. 
Cities Service Oil Co. 
Clarage Fan Co.. 
Clark Mfg. Co. 


32 


Second Cover 


Clayton Mfg. Co. 

Cleaver-Brooks Co. 

Clipper Mfg. Co. 

Coast Metals, Inc... 

Cochrane Corp.. . 
Combustion Engrg.-Superheat>r, Inc. 
Crane Company 

Cyclotherm Corp... 


Darcoid Company 
Darling Valve & Mfg. Co. 
Dart Union Co. 

Davis Regulator Co.. 
Dearborn Chemical Co. 
DeLaval Separator Co. 
DeLaval Steam Turbine Co. 
Deming Co. 

Detroit Stoker Co.. 
Diamond Power Specialty Corp... 
Dodge Mfg. Corp. 

Dowell, Inc es 

Drew & Co., E.F.... 


Economy Pumps, Inc. 
(Div. of C.H. Wheeler Mfg. Co.) 
Edwards Valves, Inc....... 
Electric Machy. Mfg. Co. 
Electric Products Co..... 
Elgin Softener Corp.... 
Elliott Company 
Engineer Company.. 


Farr Company... 

Fisher Governor Co 
Flexonics Corp.... 

Fluor Corp., Ltd...... 
Flynn & Emrich Co... 
Foster Engineering Co...... 
Foster Wheeler Corp. 
Foxboro Company. . 

Frick Company 


Garlock Packing Co... 
General Cable Corp.. 


General Electric Co. 
(Apparatus Dept.)....... 26-27, 40-41, 58-59 


General Electric Co. 
(Construction Nat. 


Globe Steel Tubes Co. 

Golden Anderson Valve Spec. Co.. 

Goodyear Tire & Rubber Co..... 

Goulds Pumps, Inc. 

Graver Water Conditioning Co.. 

Green Fire Brick Co., A.P...... 

Green Fuel Economizer Co.... 
Grinnell Company -Third Cover 
Griscom-Russell Co. 287 
Gundlach Machine Co., T.J........ , 194 


Hagan Corp..... 
Hall Laboratories 
Hapman-Button Co. 
(Dutton Boiler Div.) 
Harbison Walker Refractories Co. 


Hays Corp... 
Hendrick Mfg. Co.. 
Henszey Company 

Hill Pump Valve Co.. 
Hoffman Specialty Co.. 
Honan-Crane Corp... . 


Illinois Water Treatment Co. 
Ingersoll-Rand Co... 
International Nickel Co. 

Iron Fireman Mfg. Co... 
I-T-E Cireuit Breaker Co... 


Jefferson Union Co... 
Jeffrey Mfg. Co... 

Jenkins Bros... 

Jerguson Gage & Valve Co. 
Johns-Manville 

Johnson Service Co 
Johnston Pump Co... 

Joy Mfg. Co..... 


Keashey & Mattison Co... 
Keckley Co., O0.C...... 
Kellogg Co., M.W 
Kennedy Valve Mfg. Co. ets 232 
Kennedy-VanSaun Mfg. & Engrg. Corp. 24-25 
Kewanee Boiler Corp... 
Key Company 
Klipfel Valves, Inc. 

(Div. of Hamilton-Thomas Corp.)...... 


Koppers Co., Inc. 
(Coupling Dept.) .. 


Ladish Company 

Leads & Northrup Co..... 
Leffel & Co., James. 
Leslie Company 

Link-Belt Company. . 


Littleford Bros., Inc. 
Lockett & Co., 
Lubriplate Div. 
Fiske Bros. Refining Co. 
Lukens Steel Co 


Lamnite Div. 
Universal Atlas Cement Co. 


Lunkenheimer Co... 


Magnolia Metal Co. 

Manning, Maxwell & Moore, Inc 

Manzel, 

Mason-Neilan Regulator Co 

McGraw-Hill Book Co.. 

Mercoid Company 

Midwest Piping & Supply Co. 

Industrial Div. 
Minneapolis-Honeywell Reg. Co........ 

Mitchell & Co., W.K... 

Monsanto Chemical Co. 

Mundet Cork Corp... 

Murray Mfg. Co., D.J.... 

Murray Iron Works Co... 


National Airoil Burner Co., Ine. 
National Aluminate Corp. 
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National Boiler Protector Co............. 
National Conveyors Co., Inc. 


National Tube Co........... 

National Valve & Mfg. Co. 

Wel & Ver Ce... ‘ bd 
Niagara Blower Co......... eerie 
Nicholson & Co., W.H...... ; : . 218 
Nordberg Mfg. Co.......... 
Northern Equipment Co... ekre 18-19 
Oakite Products, Inc. 
Ohio Injector Co..... . Wi 189 
Owen-Illinois Glass Co. 

Pabco Products, Inc...... r . 182 
Pangborn Corp.......... ia 194 
Parker Appliance Co...... ; 176-177 
Peabody Engineering Co. 220 
Peerless Pump Div. i 

.Food Machy & Chem. Corp.) 
Penberthy Injector Co. 
Penfield Mfg. Co., Inc. i . 270 
Permutit Company........ Back Cover 
Philadelphia Gear Works 
Pick Mfg. Co........ 
Pipe & Tubular Prodacts, Inc. ° 
Pittsburgh Piping & Equipment Co. os 
Powers Regulator Co...... itera 129 
Preferred Utilities Mfg. Co.............. ad 

% Prepertioncers Ime. 
Pure Oil Company. 
Pyramid orp. 2866 
Read Standard Corp................... bd 
Reading, Pratt & Cady Div.............. 204 
Republic Flow Meters Co. ...70-71 
Republic Steel Corp.............. 62-63 
Revere Copper & Brass, Inc.............. ad 
Rohm & Haas Co. 

(Resinous Prod. 
Rote Div. of Elliott Co..............-.-- 190 
Rust-Oleum Corp.......... 
Schaub Engrg. Fred H 
Bie... 
Sexauer Mfg. Co., Inc ° 
Sier-Bath Gear & Pump Co............... bd 
Sinclair Refining 
Skinner Engine Co............... 
Smith Refractories Inc. Sanford.......... 274 
Socony-Vacuum Oil Co.............. 
Spence Engineering Co................... 200 
53 
Standard Oil Co. of Indiana... 

Steel & Tubes Div.......... 


Stephens-Adamson Mfg. Co... 
Sterling Engrg. & Mfg. Corp. 


Stickle Steam Specialties Co. we bd 
Stieht Co., Herman . 274 
Stock Equipment 207 
Stone & Webster Engrg. Co.............. 199 
Strong, Carlisle & Hammond Co.......... 212 
Struthers Wells Corp. 

(Titusville Iron Works Div.) " 230 
Sun Oil Company. A ove 385 
Superior 61, 167 


Swartwout Company 


Taylor Instrument Co.’s.............. 
Terry Steam Turbine Co.. 


Union Asbestos & Rubber Co....... .. 260 


U. 8S. Electrical Motors, Inc .. 233-234 
U. 8. Steel Corp. 


Vogt Machine Co., Henry............... M4 
Vulean Soot Blower Corp................ 14-15 
Wallace & Tiernan Products, Inc. .. 196 
Walworth Company ......... .. 249 
Warren Steam Pump Co......... ee 
Water Cooling Equipment Co..... 


Professional Services. . 


Watsen-Btifiman 225 
Western Chemical Co 
Western Precipitation Corp............... 302 
Westinghouse Electric Corp............16, 155 
Westinghouse Electric Corp. 
Williams Valve Co., D. T.. 181 
Winger Construction 268 
Worthington Pump & Machy Corp. 17, 50 
Yarnall-Waring Co............. 4, 28-29, 131 
Youngstown Sheet & Tube Co......... +. 215 
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278 

Selling Opportunities Offered 278 
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WANTED 


S INDEX 
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Alijon Diesel Co. 
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Benkart Supply Co. 
Benson-Williamzig, Inc.. 
Boiler & Equipment Co... 
Boston Metals Co... . 
Boswick Electric 
Brew, Woltman & Co., The. 


C-B Equipment & Pump Co... 
Chicago Electric Co........... 
Crown Machinery...... 


Davis, Samuel M......... ..-292, 294, 297 
Donoghue, Stephen S.. 
Duquesne Electric & Manufacturing Co... 295 


Douglass Co., Stephen A. .. 298 
Ebasco Services, Inc....... 
Electric Equipment Co...... 
Electric Generator & Motor Co... .. 289 
Electric Service Co., Inc.............-+++ 292 
Ellis Co.; A. Yee......... 
Erie Electric Co., Inc...... 
Ft. Pierce, Fla., City of.... .. 299 
Glow Electric Co....... ; 294 
H & P Machinery Co......... —o 
Hall & Co., Stephen..... 
Hahn & Son, Louis... 97 


Heller Co., Albert.............. 298, 2 


Hemphill & Co., J. 
Hillman Light & An Co. 


Howe Brothers...........- 
International Power Machinery Co..... 288 
Johnson & Assoc., H. Blane............. 292 


Rano MeGaive Oe... 
Keystone Power Piant “Equipment Co. 
Kings County Machinery eee: 
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Knox Co., Earl 


Ledbetter Manufacturing Se 294 
. 299 
Manganese, 295 
McGrath Co., oo 204 
Midwest Utilities Power Equip. Corp. .. 290 
Mississippi Valley Equipment Co......... 289 
Moorhead Electrical Machinery Co........ 294 
Morse Bros. Machinery Co................ 2x9 


Neiswander, Robert L... 
Newman & Co., Inc 


O'Brien Machinery Co.... 


Penn Machinery Co. 
Pierce Cable Co. 


Sandman Electric Co., Inc.... 
Schoonmaker Co., Inc., A. G. 
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Soul Clinic, Ine.. 
Stanhope, Inc., R. C.. 
Stephenson & Co., Dell. 


Strickler & Assoc., Dean G 

Superior Equipment Co. 
Superior No. Shore Power 296 
Tampa Armature Works, Inc............. 298 
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Tippins Machinery 294 
Union Electric Company of 
Universal Wire & Cable Co ‘i 
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Wagner Co., 285 
Walker & Collins 
Wayne Electric & Manufacturing Co..... 290 


POWER * APRIL 1952 


238 
Tidewater Associated Oil Co.............. 151 
J 
7 
United Cooling Tower Co ° we 
4 United States Gasket Co. 216 
. 
293 
.. 292 
290 
293 
4 
| 
195, 298 
. 278 
. 299 
296 
. 297 
.. 299 200 
. 282 
. 299 || 
292 
= 
297 
274 
— 
161 99 
4 
301 


A Few of Many MULTICLONE Advantages! 


POINT 7) —It Saves Space! 


Plant space costs money. Because the Multiclone makes really im- 

portant savings in space, it makes similar savings in plant costs. 

The chart tells only part of the story becouse, in addition to being 

far more compact both in squore and cubic footage, the shape of 

the Multicl can be adjusted to fit various space requirements— 

fe either long and narrow, Relative Spece 

short and wide, or Moke tn Sq.Ft. In Cu. 

squore. You can often Moltich ry 
fit the Multicl into Collector A 
tight spaces or waste Collector 8 


POINT 2) —It Recovers the ‘‘Fines’’! 


Because its exclusive vane design and small diameter 
tubes generate higher centrifugal forces, the Multi- 
clone recovers a large percentage of even the very 
fine porticles 10 microns and less os well as the 
heavier particles. Multiclone’s high recovery of both 
small and large particles means high overall col- 
lecting efficiency. 


POINT 3) —It is Unusually Adaptable! 


In addition to the shape adaptability outlined above, Multiclone’s 
inlet-outlet connections are also readily adaptable to plant re- 
strictions. Where headroom is low, 

install the Multiclone with side-inlet, 

side-ouvtlet. Where side clearances 

are small, use side-inlet, top-outlet 

arrangement. Or still other arrange- 

ments are possible! 


POINT 4) —It is Simple! 


Hation and maint: of 
the Multiclone are unusually simple. 
For example, the Multiclone requires 


_ AFTER YEAR—in plant after plant—one of the 
nation’s largest automobile manufacturers has selected 
Multiclone Collectors for recovering fly ash and dust in its 
many manufacturing divisions. This repeated selection of 
Multiclones—now totalling over 35 units—is high testi- 
mony to the many vital advantages found in Multiclone 
equipment. Check over some of these advantages as outlined 
at left... advantages that will save space—cut installation costs 
— boost recovery efficiencies — minimize maintenance and make 
other important savings on your recovery operations, too. 


Then consider this fact... Any one of these advantages is 
sufficiently important in itself to make Multiclone equipment the 
logical choice for your re- 
covery operations. But when 
you realize that the Multi- 
clone offers definite, clear- 
cut advantages on every 
qualification essential to 


maximum efficiency and 
economy in recovery opera- 
tions you have some idea 
of the far-reaching savings 
you will make by installing 
Multiclone. 


only a single inlet ond a single outlet 
duct compared with the complicated 
multiple ducts of conventional cy- 
clones. This not only saves space— 


Conventional Cyclone 


Let us give you further 
information on Multiclone 
recovery equipment. A let- 


but is simpler and cheaper to instoll ifr 
ond insulate. Moreover, the Multi- ; 
clone has no filters to replace, no hil! 
high-speed moving parts to maintain, 
nothing to require frequent cleaning / 
or repair... and a single collecting 

serves many tubes! Multiclone 


POINT GP —Still Other 
Advantages! 
The above advantages ore by no means the 
1 story on Multicl savings. Get all 
the facts before you decide on any recovery 
installation. 


ter, wire or phone call to 


our nearest office places the 


information in your hands 
without obligation. Get all 
the facts—and you'll get 
Multiclone! 


WESTERN 
CORPORATION 


or 

Main Offices, 1049 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLOG., NEW YORK 17 « 1 LeSALLE ST. BLDG, 1 N. Le SALLE ST, 
CHICAGO 2 + HOBART BUILDING, SAN FRANCISCO 4, CALIFORMIA 
PRECIPITATION CO. OF CANADA, LTD, DOMINION SQ. BLDG., MONTREAL 


Send for this Multiclone booklet! 
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PIPING 
THAT 
MOVES 


... calls for 
supports that 
are flexible 


Electric Co. Somerset, dass. Pressure, 1300 psi; temperature, 950°F; load, ere 


Thermal deflection of piping in today’s high 
pressure, high temperature power stations 
necessitates flexible support of piping. 


Where reactive forces at terminal points in 
a piping system must be kept within specified 
limits, constant-support type hangers are rec- 
ommended. They are designed to provide sub- 
stantially uniform supporting force equal to the 
pipe load throughout the travel range and 
should be used at superheater outlets, turbine 
connections, and also on high temperature and 
other critical lines. 


When pipe lines are subject to vertical move- 
ment and restrictive conditions do not require 
the use of a constant-support type, variable 
spring hangers are recommended. They should 
be designed to support not less than 85% or aE " 
more than 120% of the designed load for the = a i 4 
total travel. and 455°F. Right: supporting the heoder and tines. 

When necessary to prevent abnormal move- 
ment or vibration in pipe lines, controls or sway 
braces of the energy-absorbing or instant-acting, 
counter force type are recommended. 


Grinnell manufactures a complete line of 
engineered pipe hangers and supports; main- 
tains a laboratory staff of trained technicians; 
provides highly skilled assistance and advice 
right from the design stage; and offers experi- 
enced field engineering service. 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island * Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe end | tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unit heaters * valves 
Grinnel phragm valves * pipe * prefabricated piping * plumbing and aie specialties * water works supplies 
par supplies ° Grinnell automatic sprinkler fire protection systems Amco air conditioning systems 
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BIG “CATS” NEED 
WATE 


—and Permutit Equipment brings it, 
at lower cost, to The Texas Company’s 
new Eagle Point “‘cat’’ crackers... 


The Texas Company, at their Eagle Point Works in West- 
ville, N. J., processes 60,000 barrels of crude per day, in 
which processing modern fluid catalytic cracking is used. 
Over-all refinery steam and electric power balance dictated 
refinery boiler plant operation at 900 psi. Treated water is 
used on waste heat boilers on the cat cracker. They operate 
a Permutit two-stage hot lime soda and phosphate water 
softener to protect their boilers against scale and corrosion. 
Permutit equipment and its location are illustrated. 

The Texas Company is but one of many concerns which 
realizes the value of proper water softening. To solve water 
conditioning problems, manufacturers in hundreds of in- 
dustries have turned to Permutit. With 40 years of experi- 
ence in water treatment, Permutit possesses the know-how 
to solve water conditioning problems economically at 
lower initial cost, with greater continuing savings. 

For aid in the solution of your own water problems, write 
to The Permutit Company, Dept. P-4,330 West 42nd Street, 
New York 36, N. Y. or to Permutit Company of Canada, 
Ltd., 6975 Jeanne Mance Street, Montreal. 


PERMUTIT 
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